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INHIBITORS OF FACTOR Xa AND OTHER SERINE PROTEASES 
INVOLVED IN THE COAGULATION CASCADE 

FIELD OF THE INVENTION 
5 The present invention relates to cyclic amino acid and proline derivatives 

which display inhibitory effects of the serine protease factor Xa. The invention 
also discloses pharmaceutically acceptable salts of the compounds, 
pharmaceutical^ acceptable compositions comprising the compounds or their 
salts, and methods of using them as therapeutic agents for treating or preventing 
1 0 disease states in mammals characterized by abnormal thrombosis. 

BACKGROUND OF THE INVENTION 
In economically developed countries, cardiovascular disease represents a 
major cause of mortality. In particular, abnormal coagulation and inappropriate 
15 thrombus formation within blood vessels precipitates many acute cardiovascular 
disease states. While it has long been recognized that a variety of plasma proteins 
such as fibrinogen, serine proteases, and cellular receptors are involved in 
hemostasis, it is abnormal regulation that has emerged as important contributing 
factors to cardiovascular disease. 

20 

Thrombin can be considered the key or principal regulatory enzyme in the 
coagulation cascade; it serves a pluralistic role as both a positive and negative 
feedback regulator in normal hemostasis. However, in some pathologic 
conditions, the positive feedback regulation is amplified through catalytic 

25 activation of cofactors required for thrombin generation. Such cofactors include 
factor Xa, a serine protease which occupies a pivotal position in the coagulation 
cascade. Factor X is the zymogen of factor Xa. Factor X can be activated by 
either the intrinsic or extrinsic pathways of the coagulation system. Initiation of 
coagulation by either pathway in response to vascular injury activates factor X to 

30 factor Xa. Factor Xa and its cofactor, factor Va, combine on a phospholipid 

membrane to form the "prothombinase" complex, which activates prothrombin to 
thrombin. Thrombin cleaves fibrinogen to fibrin, activates platelets, and converts 
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factor XIII to Xllla which is the principal enzyme involved in thrombus 
generation, growth, and stabilization. Accordingly, the location of the 
prothrombinase complex at the convergence of both the intrinsic and extrinsic 
coagulation pathways suggests that inhibition of factor Xa, and hence thrombin 
5 generation, may be a viable approach to limiting the procoagulant activity of 
thrombin. 

Evidence exists for the role of factor Xa inhibitors as anticoagulants. 
Antistasin, a potent inhibitor of blood coagulation factor Xa from the Mexican 

10 leech, Haementeria officinalis, displays antithrombotic activity in various models 
of arterial and venous thrombosis (Lapatto et al., Embo. J, 1997:5151-5161). Other 
protein or polypeptide factor Xa inhibitors include recombinant tick anticoagulant 
peptide (rTAP), which is known to accelerate the recombinant tissue plasminogen 
activator mediated clot lysis and prevent acute reocclusion in the dog, hence 

1 5 indicating factor Xa inhibitors may be useful as an adjunct to thrombolytic therapy 
(Mellott et ah, Fibrinolysis, 1993: 195-202). Furthermore, in a canine coronary 
artery electrolytic lesion model, rTAP was demonstrated to reduce thrombus mass 
and time to occlusion in the absence of dramatic hemodynamic or hemostatic 
changes indicating the primary role for factor Xa in the process of arterial 

20 thrombosis (Lynch et al., Thromb. Haemostasis, 1 995:640-645; Schaffer et al., 

Circulation, 1991 : 1741- 1748). On the venous side, rTAP was also demonstrated 
to reduce fibrin deposition in a rabbit model of venous thrombosis while having 
little affect on systemic hemostatic parameters (Fioravanti et al., Thromb. Res., 
1993: 317-324). In addition to these relatively high molecular weight proteins that 

25 are not suitable as oral antithrombotic agents, there also exist examples of low 
molecular weight factor Xa inhibitors. In particular DX9065a, a low molecular 
weight synthetic factor Xa inhibitor, has also shown antithrombotic potential in 
various experimental thrombosis rat models. In both arteriovenous shunt and 
venous stasis models, inhibition of thrombus formation was achieved at doses that 

30 had little effect on APTT, indicating that DX9065a is effective in preventing 
thrombosis and hence has therapeutic antithrombotic potential (Wong et al., 
Thromb. Res., 1996: 117-126). 
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Recently, it has been appreciated that factor Xa inhibition may provide 
sustained antithrombotic protection. Specifically, several animal studies show 
that inhibition of short term exposure to factor Xa produces a sustained 
antithrombotic. (Leadley, Curr. Top. Med. Chern., 2001: v. 1, 151-159.) Finally, 
the article by Leadley observes that factor Xa inhibition potentially provides a 
large therapeutical window between antithrombotic efficacy and bleeding 
tendency. Consequently, there may exist a range in which factor Xa inhibition is 
achieved without an concurrent increase in a patients susceptibility to bleeding. 



The majority of factor Xa inhibitors known to date have been summarized 
in two reviews (Edmunds et al., Annual Reports in Medicinal Chemistry, 1996:51 
and Kunitada and Nagahara, Curr. Pharm. Des. f 1996:531-542). However, it is 
readily apparent that there still exists a need for more effective agents that regulate 
1 5 factor Xa proteolytic activity. 

SUMMARY OF THE INVENTION 
These and other needs are met by the present invention which is directed 
to a compound of Formula I 



N- — .N 



20 </ 



°Y Y 

NH & 



or a pharmaceutical^ acceptable salt thereof wherein: 
A is aryl or substituted aryl or monocyclic heteroaryl or substituted 
25 monocyclic heteroaryl; 

O O 
B is -NH— C— (Ci-C 6 )alkyl, -NH~ C— (C 3 -C 7 )cycloalkyl, - 
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O 



NH — C— 0(C,-C 6 alkyl), 



O 



ii 




R 1 , (C3-C 7 )cyc]oalkyl, (C 3 -C 7 )heterocyclo, (C 4 - 



C 7 )cycloalkenyI, unsaturated (C 4 -C 7 )heterocyclo, aryl, or heteroaryl, any of which 
may be optionally substituted by halo, (Ci-C6)alkyl, or halo(Ci-C 6 )alkyl, 
0-(Ci-C6), -CN, haloalkyl, amino, alkylamino, amidino, amido, or sulfonamido; 



substituted with one or more substituents selected from aryl, heteroaryl, halogen, 

hydroxy, -CO2R 2 , -COR 2 , -CONR 2 R 2 \ alkoxy, alkyl, -CN, haloalkyl, amino, 

alkylamino, amidino, amido, or sulfonamido; 

G is H, halo, (C]-C 6 )alkyl, halo(d-C 6 )alkyl, hydroxyCd^alkyl, 
10 -CH 2 0-(C r C 6 )alkyl, -CH 2 -C0 2 (Ci-C 6 )alkyl, -CH 2 -NR2R2\ or -CH 2 -CONH(C r 
C 6 )alkyl; 

W 1 is a saturated or unsaturated, substituted or unsubstituted hydrocarbon 

chain or hydrocarbon -heteroatom chain having from 2 to 6 atoms, wherein Wl 
connects the nitrogen atom at position 1 to the carbon atom at position 2 to form a 
1 5 four to eight membered ring; 

R 1 is (CrC 6 )alkoxy, (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )heterocycloalkyl, (C 4 - 
C 7 )cycloalkenyl, (C 4 -C 7 )heterocycloalkenyl, aryl, monocyclic heteroaryl, or- 

NR 3 R 4 ; 



monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -S02alkyl, or joined 
together to form a saturated or unsaturated 3 to 7 membered ring. 



5 



C is phenyl or heteroaryl, wherein phenyl or heteroaryl is optionally 



20 



R 2 and R 2 ' are each independently H or (C r C6)alkyl; and 

R3 and R 4 are each independently H, (Ci-C 6 )alkyl, aralkyl, aryl, 



The invention is also directed to a compound of formula II: 
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R 



10 




H 
N 




B 




C 



10 



15 



or a pharmaceutical^ acceptable salt thereof wherein 
" — " is a bond or is absent; 
X" is CH 2 , CH, O, NH or N; 

R 10 and R n are each independently H, -OH, halo, alkyl, haloalkyl, - 
NR 8 R 9 , -OR 2 , -CN, -CH2OH, -CH2-NR 3 R 4 , aryl, monocyclic heteroaryl, 
alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 , or-CONR 3 R 4 or are taken 
together to form =0, =NOR 2 , =C(C ^Cgalkyl)^ or =CR 2 H, with the proviso that 
when " - - - " is a bond, R n is absent, and X 11 is CH or N, and R 10 is H, -OH, halo, 
alkyl, haloalkyl, -NR 8 R9 -OR 2 , -CN, -CH 2 OH, -CH 2 -NR3r 4 , j^yi, monocyclic 
heteroaryl, alkylaryl, -CH=0, -CH 2 OR 2 -COR 2 , -C0 2 R 2 , or-CONR3R4; 

A is aryl and substituted aryl or monocyclic heteroaryl or substituted 
monocyclic heteroaryl; 



C 7 )cycloalkenyl, unsaturated (C 4 -C 7 )heterocyclo, aryl, or heteroaryl, any of which 
may be optionally substituted by halo, (Ci-C 6 )alkyl, or halo(C,-C 6 )alkyl, 
0-(C r C 6 ), -CN, haloalkyl, amino, alkylamino, amidino, amido, or sulfonamido; 

C is phenyl or heteroaryl, wherein phenyl or heteroaryl is optionally 
substituted with one or more substituents selected from halogen, hydroxy, - 
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CO2R 2 , -COR 2 , -CONR 2 R 2 \ alkoxy, alkyl, -CN, haloalkyl, amino, alkylamino, 
amidino, amido, or sulfonamide; 

G isH, halo, (Ci-C 6 )alkyl, halo(C,-C 6 )alkyl, hydroxy(C,-C 6 )alkyl, 

-CH 2 0-(Ci-C 6 )alkyl, -CH 2 -C0 2 (C,-C 6 )a]kyl, -CH 2 -NR 2 R 2 ', or -CH 2 -CONH(C,- 
5 C 6 )alkyl;or -CH 2 -CONH(C,-C 6 )alkyl; 

R ] is (Ci-C 6 )alkoxy, (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )heterocycloalkyl, (C 4 - 
C 7 )cycloalkenyl, (C 4 -C7)heterocycloalkenyl, aryl, monocyclic heteroaryl, or - 

NR 3 R 4 ; 

R 2 and R 2 ' are each independently H or (C]-C6)alkyl; and 
10 R 3 and R 4 are independently H, (Ci-C 6 )alkyl, aralkyl, aryl, monocyclic 

heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SC^alkyl, or joined together to 
form a saturated or unsaturated 5 to 7 membered ring. 

The invention is also directed to a compound of Formula III 



R 11 



15 




m 



or a pharmaceutically acceptable salt thereof wherein 
" — " is a bond or is absent; 
20 Z is C-H, C-halo, C-(Ci-C 6 )alkyl, C-halo(Ci-C 6 )alkyl, C-(C r C 6 )alkoxy, or 

N; 

X 11 is CH 2 , CH, O, NH or N; 
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r'° and R 11 are each independently H, -OH, halo, alkyl, haloalkyl, - 
NR 8 R 9 , -OR 2 , -CN, -CH2OH, -CH2-NR3R 4 , aryl, monocyclic heteroaryl, 
alkylaryl, -CH=0, -CH2OR 2 , -COR 2 , -C0 2 R 2 , or-CONR 3 R 4 or are taken 
together to form =0, =NOR 2 , =C(C]-C6alkyl)2, or =CR 2 H, with the proviso that 
5 when " - - - " is a bond, R 1 1 is absent, and X 11 is CH or N, and R 10 is H, -OH, halo, 
alkyl, haloalkyl, -NR 8 R 9 , -OR 2 , -CN, -CH 2 OH, -CH 2 -NR 3 R 4 , aryl, monocyclic 
heteroaryl, alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 or -CONR3r4 ; 

A is aryl and substituted aryl or monocyclic heteroaryl or substituted 

monocyclic heteroaryl; 

O O 
10 Bis -NH — C— (Ci-C 6 )alkyl, -NH — C— (C^-CT^ycloalkyl, - 

o 

o 1 

NH— C— 0(C r C 6 alkyl), -^^R 1 , (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )heterocyclo, (C 4 - 
C 7 )cycloalkenyl, unsaturated (C 4 -C 7 )heterocyc]o, aryl, or heteroaryl, any of which 
may be optionally substituted by halo, (d-C 6 )alkyl, or halo(d-C 6 )alkyl, 
0-(Ci-C 6 ), -CN, haloalkyl, amino, alkylamino, amidino, amido, or sulfonamido; 
15 G is H, halo, (d-C 6 )alkyl, halo(C,-C 6 )alkyl, hydroxy(d-C 6 )alkyl, 

-CH 2 0-(C r C 6 )alkyl, -CH2-C0 2 (CrC 6 )alkyl, -CH 2 -CONH 2 , or -CH 2 -CONH(Ci- 
C 6 )alkyl; 

R 2 and R 2 ' are each independently H or (Ci-C6)alkyl; and 
R 3 and R 4 are independently H, (C r C 6 )alkyl, aralkyl, aryl, monocyclic 
20 heteroaryl, alkoxycarbonyl, aralkoxy carbon yl, -SChalkyl, or joined together to 
form a saturated or unsaturated 5 to 7 membered ring; and 

12 

R and R 13 are each independently H, halo, (Ci-C 6 )alkyl, halo(Ci- 
C 6 )alkyl, or (Ci-C 6 )alkoxy. 



25 



What is also provided is a compound of Formula IV 
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R 11 




or a pharmaceutically acceptable salt thereof wherein 
5 " — " is a bond or is absent; 

Z is C-H, C-halo, C-(d-C 6 )aIkyl, C-halo(C,-C 6 )alkyl, C-(C,-C 6 )alkoxy, or 

N; 

X" is CH 2 , CH, O, NH or N; 

R 10 and R 11 are each independently H, -OH, halo, alkyl, haloalkyl, - 
10 NR 8 R 9 , -OR 2 , -CN, -CH2OH, -CH 2 -NR 3 R 4 , aryl, monocyclic heteroaryl, 
alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 , or-CONR 3 R 4 or are taken 
together to form =0, =NOR 2 , =C(Cj-C6alkyl) 2 , or =CR 2 H, with the proviso that 
when " - - - " is a bond, R 11 is absent, and X" is CH or N, and R 10 is H, -OH, halo, 
alkyl, haloalkyl, -NR8r9 -OR 2 , -CN, -CH 2 OH, -CH 2 -NR 3 R 4 , aryl, monocyclic 

1 5 heteroaryl, alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 , or -CONR 3 R 4 ; 

O O 
B is -NH— C— (C,-C 6 )alkyl, -NH — C— (C 3 -C 7 )cycloalkyl, - 

o 

o I 

NH— C— 0(Ci-C 6 alkyl, -^^R 1 , (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )heterocyclo, (C 4 - 
C 7 )cycloalkenyl, unsaturated (C 4 -C 7 )heterocyclo, aryl, or heteroaryl, any of which 
may be optionally substituted by halo, (Q-QOalkyl, or halo(Ci-C 6 )alkyl, 
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10 



15 



0-(Ci-C 6 ), -CN, haloalkyl, amino, alkylamino, amidino, amido, or sulfonamide; 

G is H, halo, (C,-C 6 )alkyl, halo(C r C 6 )alkyl, hydroxy(C,-C 6 )alkyl, 
-CH 2 0-(Ci-C 6 )alkyl, -CH2-C0 2 (CrC 6 )alkyl, -CH 2 -CONH 2 , or -CH 2 -CONH(Ci- 
C 6 )alkyl; 

R- and R 2 ' are each independently H or (C r C6)alkyl; and 

R3 and R 4 are independently H, (CpC6)alkyl, aralkyl, aryl, monocyclic 

heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SC^alkyl, or joined together to 

form a saturated or unsaturated 5 to 7 membered ring; 

12 io 

R and R are each independently H, halo, (Ci-C 6 )alkyl, or halo(Ci- 
C 6 )alkyl, or (C r C 6 )alkoxy; 

14 1S 8 9 

R and R are each independently H, halo, alkyl, or haloalkyl, or NR R 
wherein R 8 and R 9 are as defined for R 3 and R 4 ; 

X and Y are each C, or one of X and Y is C and the other is N, provided 

that when one of X or Y is N, R 14 or R 15 is absent at that position. 
What is also provided is a compound of Formula V 



or a pharmaceutical^ acceptable salt thereof wherein 
" — "is a bond or is absent; 

Z is C-H, C-halo, C-(C r C 6 )alkyl, C-halo(d-C 6 )alkyl, C-(C!-C 6 )alkoxy, or 




V 
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N; 

G is H, halo, (C,-C 6 )alkyl, halo(C,-C 6 )aIkyl, hydroxy(C,-C 6 )alkyl, 
-CH 2 0-(C,-C 6 )alkyl, -CH 2 -C0 2 (C,-C 6 )alkyl, -CH 2 -CONH 2 , or -CH 2 -CONH(C,- 
C 6 )alkyl; 

5 X" is CH 2 , CH, O, NH or N; 

R 10 and R n are each independently H, -OH, halo, alkyl, haloalkyl, - 
NR 8 R 9 , -OR 2 , -CN, -CH2OH, -CH2-NR 3 R 4 , aryl, monocyclic heteroaryl, 
alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 , or -CONR 3 R 4 or are taken 
together to form =0, =NOR 2 , =C(C 1 -C6alkyl) 2 , or =CR 2 H, with the proviso that 
1 0 when " - - - " is a bond, R 1 1 is absent, and X 1 ' is CH or N, and R 10 is H, -OH, halo, 
alkyl, haloalkyl, -NR 8 R 9 , -OR 2 , -CN, -CH 2 OH, -CH 2 -NR3r 4 , aryl, monocyclic 
heteroaryl, alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 , or-CONR 3 R 4 ; 
R 2 is H or (C,-C 6 )alkyl; and 

R 3 and R 4 are independently H, (C,-C 6 )alkyl, aralkyl, aryl, monocyclic 
1 5 heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -S0 2 alkyl, or joined together to 
form a saturated or unsaturated 5 to 7 membered ring; 

R 12 and R 13 are each independently H, halo, (d-C 6 )alkyl, or halo(Ci- 
C 6 )alkyl, or (Ci-C 6 )alkoxy; 

8 9 

R 14 and R 15 are each independently H, halo, alkyl, or haloalkyl, or NR R 
20 wherein R 8 and R 9 are as defined for R 3 and R 4 ; 

X and Y are each independently C or N, provided that when one of X or Y 

is N, R 14 or R 15 is absent at that position. 

X' and Y' are each independently CH or N; 

o 

is absent or is a fused heterocyclic or fused heteroaryl ring, 

C) 

25 provided that when is present, Y* is C; and 

r16 an d r17 m each independently H, halo, cyano, (Ci-C 6 )alkoxy 
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carbonyl, aminomethyl, t-butyl, H2NSO2 — , Me 2 NS0 2 — , (C r C 6 )alkoxy, 
MeS0 2 — , MeSO— , MeS— , NR 8 R 9 , or hydroxy 

What is also provided is a compound of Formula VI 



R 11 



5 




VI 



or a pharmaceutical^ acceptable salt thereof wherein 
" — " is a bond or is absent; 
10 Z is C-H, C-halo, C-(C,-C 6 )alkyl, C-halo(C r C 6 )alkyl, C-(C,-C 6 )alkoxy, or 

N; 

G is H, halo, (C r C 6 )alkyl, halo(Ci-C 6 )alkyl, hydroxy(C,-C 6 )alkyl, 
-CH 2 0-(Ci-C 6 )alkyl, -CH 2 -C0 2 (C,-C 6 )alkyl, -CH 2 -CONH 2 , or -CH 2 -CONH(C,- 
C 6 )alkyl; 
15 Q is NH or is absent; 

X" is CH 2 , CH, O, NH or N; 

R 10 and R 11 are each independently H, -OH, halo, alkyl, haloalkyl, - 
NR 8 R 9 , -OR 2 , -CN, -CH2OH, -CH2-NR 3 R 4 , aryl, monocyclic heteroaryl, 
alkylaryl, -CH=0, -CH2OR2, -COR 2 , -C0 2 R 2 , or-CONR 3 R 4 or are taken 
20 together to form =0, =NOR 2 , =C(C 1 -C 6 alkyl) 2 , or =CR 2 H, with the proviso that 
when " - - - " is a bond, R 11 is absent, and X n is CH or N, and R 10 is H, -OH, halo, 
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alkyl, haloalkyl, -NR 8 R 9 , -OR 2 , -CN, -CH 2 OH, -CH 2 -NR 3 R 4 aryl, monocyclic 
heteroaryl, alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 or -CONR 3 R 4 ; 

Rl is OH, -0-(C,-C 6 )alkyl, (C 3 -C 7 )eycloalkyl, (C 3 -C 7 )heterocycloalkyl, 
(C 4 -C 7 )cycloa]keny], (C 4 -C 7 )heterocycloalkenyl, aryl, monocyclic heteroaryl, or- 
5 NR 3 R 4 , wherein R 3 and R 4 are independently H, (C 1 -C 6 )alkyl, aralkyl, aryl, 
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -S0 2 alkyl, or joined 
together to form a saturated or unsaturated 5 to 7 mernbered ring; 

R 2 is H or (Ci-C 6 )alkyl; and 

R 3 and R 4 are independently H, (C r C 6 )alkyl, aralkyl, aryl, monocyclic 
1 0 heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -S0 2 alkyl, or joined together to 

form a 5 to 7 mernbered ring; 

R 12 and R 13 are each independently H, halo, (d-C 6 )alkyl, or halo(Ci- 
C 6 )alkyl, or (Ci-C 6 )alkoxy; 

R 14 and R 15 are each independently H, halo, alkyl, or haloalkyl, or NR R 
2 5 wherein R 8 and R 9 are as defined for R 3 and R 4 ; 

X and Y are each independently C or N, provided that when one of X or Y 

is N, R 14 or 

R 15 is absent at that position. 

20 What is also provided is a compound of Formula VII 
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or a pharmaceutically acceptable salt thereof wherein 
5 G is H, halo, (C r C 6 )alkyl, halo(d-C 6 )alkyl, hydroxy(C,-C 6 )alkyl, 

-CH 2 0-(Ci-C 6 )alkyl, -CH 2 -C0 2 (d-C 6 )alkyl, -CH 2 -CONH 2 , or -CH 2 -CONH(Ci- 
C 6 )alkyl; 

X 11 is CH 2 , CH, O, NH or N; 

R 10 and R 11 are each independently H, -OH, halo, alkyl, haloalkyl, - 
10 NR 8 R 9 , -OR 2 , -CN, -CH2OH, -CH2-NR 3 R 4 , aryl, monocyclic heteroaryl, 
alkylaryl, -CH=0, -CH 2 OR 2 -COR 2 , -C0 2 R 2 , or -CONR 3 R 4 or are taken 
together to form =0, =NOR 2 , =C(Ci-C6alkyl) 2 , or =CR 2 H, with the proviso that 
when " — " is a bond, R n is absent, and X 11 is CH or N, and R 10 is H, -OH, halo, 
alkyl, haloalkyl, -NR 8 R 9 , -OR 2 , -CN, -CH 2 OH, -CH 2 -NR 3 R 4 , aryl, monocyclic 
1 5 heteroaryl, alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 , or -CONR 3 R 4 ; 
R 2 and R 2 ' are each independently H or (Ci-C 6 )alkyl; and 
R 3 and R 4 are each independently H, (d-C 6 )alkyl, aralkyl, aryl, 
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -S0 2 alkyl, or joined 
together to form a saturated or unsaturated 3 to 7 membered ring; 

12 

20 R and R 13 are each independently H, halo, (Ci-C 6 )alkyl, or halo(Ci- 

C 6 )alkyl, or (Ci-C 6 )alkoxy; 
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14 8 9 

R and R 15 are each independently H, halo, alkyl, or haloalkyl, or NR R 
wherein R 8 and R 9 are as defined for R 3 and R 4 ; 

X and Y are each independently C or N, provided that when one of X or Y 

is N,R 14 or 

R 1 ^ i s absent at that position; and 



o 

x 



R y ' is an optionally substituted 4, 5, 6 or 7-membered 

ring; 

wherein R x and R y areH, halo, hydroxy methyl, (d-C 6 )alkyI, (Q- 
C6)alkoxy, or taken together are 0=; 
10 X m is CH 2 , O, S, NH, or NCQ-C^alkyl, provided that when R x and R y 

taken together are 0=, X in is CH 2 . 

What is also provided is a compound of Formula VIH 




15 Vffl 

or a pharmaceutical^ acceptable salt or tautomer thereof wherein 
** — " is a bond or is absent; 

Z is C-H, C-halo, C-(C,-C 6 )alkyl, C-halo(d-C 6 )alkyl, C-(Ci-C 6 )alkoxy, or 

20 N; 
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G is H, halo, (C,-C 6 )alkyl, halo(C 1 -C 6 )alkyl, hydroxy(C,-C 6 )alkyl, 
-CH 2 0-(C,-C 6 )aIkyl, -CH 2 -C0 2 (C,-Q,)alkyl, -CH 2 -CONH 2 , or -CH 2 -CONH(C,- 
C 6 )alkyl; 

X" is CH 2 , CH, O, NH or N; 
5 R 10 and R n are each independently H, -OH, halo, alkyl, haloalkyl, - 

NR 8 R 9 , -OR 2 , -CN, -CH2OH, -CH2-NR 3 R 4 , aryl, monocyclic heteroaryl, 
alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 , or-CONR 3 R 4 or are taken 
together to form =0, =NOR 2 , =C(Ci-C6alkyl) 2 , or =CR 2 H, with the proviso that 
when " - - - " is a bond, R 1 1 is absent, and X 11 is CH or N, and R 10 is H, -OH, halo, 
1 0 alkyl, haloalkyl, -NR 8 R 9 , -OR 2 , -CN, -CH 2 OH, -CH 2 -NR 3 R 4 aryl, monocyclic 
heteroaryl, alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 , or-CONR 3 R 4 ; 

R 2 and R 2 ' are each independently H or (Ci-C 6 )alkyl; and 

R 3 and R 4 are each independently H, (Ci-Ce)alkyl, aralkyl, aryl, 
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -S0 2 alkyl, or joined 
15 together to form a saturated or unsaturated 3 to 7 membered ring; 

R 12 and R 13 are each independently H, halo, (Ci-C 6 )alkyl, or halo(d- 
C 6 )alkyl, or (d-Q^alkoxy; 

R 14 and R 15 are each independently H, halo, alkyl, or haloalkyl, or NR 8 R 9 
wherein R 8 and R 9 are as defined for R 3 and R 4 ; 
20 X and Y are each independently C or N, provided that when one of X or Y 

is N, R 14 or 

Rl5 i s absent at that position; and 

Y" is CH 2 , CH(Ci-C 6 alkyl), NH, or N(C r C 6 alkyl); and 

R 18 is H, (d-QOalkyl, hydroxymethyl, CH 2 0-(C,-C 6 )alkyl, or NR 3 R 4 . 

25 

What is also provided is a compound of Formula IX 
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R 11 




or a pharmaceutically acceptable salt thereof wherein 
5 " — " is a bond or is absent; 

Z is C-H, C-halo, C-(C,-C 6 )alkyl, C-halo(C,-C 6 )alkyl, C-(C r C 6 )alkoxy, or N; 

G is H, halo, (d-C 6 )alkyl, halo(C,-C 6 )alkyl, hydroxy(C,-C 6 )alkyl, 
-CH 2 0-(C,-C 6 )alkyl, -CH 2 -C0 2 (C,-C6)alkyl, -CH 2 -CONH 2 , or -CH 2 -CONH(Ci- 
C 6 )alkyl; 

10 X Il isCH a ,CH,NHorN; 

R 10 and R 11 are each independently H, -OH, halo, alkyl, haloalkyl, - 
NR 8 R 9 , -OR 2 , -CN, -CH2OH, -CH2-NR 3 R 4 , aryl, monocyclic heteroaryl, 
alkylaryl, -CH=0, -CH2OR 2 , -COR 2 , -C0 2 R 2 , or -CONR 3 R 4 or are taken 
together to form =0, =NOR 2 , =C(Ci-C6alkyl)2, or =CR 2 H, with the proviso that 
1 5 when " - - - " is a bond, R 1 1 is absent, and X n is CH or N, and R 10 is H, -OH, halo, 
alkyl, haloalkyl, -NR 8 R 9 , -OR 2 , -CN, -CH 2 OH, -CH 2 -NR3r 4 , ary^ monocyclic 
heteroaryl, alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 , or-CONR 3 R 4 ; 
R 2 and R 2 ' are each independently H or (Ci-C 6 )alky'l; and 
R 3 and R 4 are each independently H, (Ci-C 6 )alkyl, aralkyl, aryl, 
20 monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -S02alkyl, or joined 
together to form a saturated or unsaturated 3 to 7 membered ring; 



WO 03/045912 



PCT/IB02/04757 



-17- 

R 12 and R 13 are each independently H, halo, (Ci-C 6 )alkyl, or halo(Ci- 
C 6 )alkyl, or (Ci-C 6 )alkoxy; 

8 9 

R 14 and R 15 are each independently H, halo, alkyl, or haloalkyl, or NR R 
wherein R 8 and R 9 are as defined for R 3 and R 4 ; 
5 X and Y are each independently C or N, provided that when one of X or Y 

is N, R 14 or R 15 is absent at that position; 

X a , Y a , and Z a are each independently CH, CR 18 orN; and 

R 18 is H, (C,-C 6 )alkyl, hydroxymethyl, CH 2 0-(C,-C 6 )alkyl, CH 2 NR 2 , or 

NR 3 R 4 . 

10 

The invention also provides a compound of Formula X 



R 11 




] 5 or a pharmaceutically acceptable salt thereof wherein 

" ..." is a bond or is absent; 

Z is C-H, C-halo, C-(C,-C 6 )alkyl, C-halo(C,-C 6 )alkyl, C-(C 1 -C 6 )alkoxy, or 

N; 

G is H, halo, (Ci-C 6 )alkyl, halo(C,-C 6 )alkyl, hydroxy(Ci-C 6 )alkyl, 
20 -CH 2 0-(C,-C 6 )alkyl, -CH 2 -C0 2 (C,-C 6 )alkyl, -CH 2 -CONH 2 , or -CH 2 -CONH(C,- 

C 6 )alkyl; 

X" is CH 2 , CH, O, NH or N; 
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10 n 

R and R are each independently H, -OH, halo, alkyl, haloalkyl, - 
NR8R9, -OR 2 , -CN, -CH 2 OH, -CH 2 -NR 3 R 4 , aryl, monocyclic heteroaryl, 

alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 or -CONR 3 R 4 or are taken 
together to form =0, =NOR 2 , =C(C i-C6alkyI) 2 , or =CR 2 H, with the proviso that 
5 when " - - - " is a bond, R 1 1 is absent, and X H is CH or N, and R 10 is H, -OH, halo, 
alkyl, haloalkyl, -NR 8 R 9 , -OR 2 , -CN, -CH 2 OH, -CH 2 -NR 3 R 4 , aryl, monocyclic 

heteroaryl, alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 , or-CONR 3 R 4 ; 

R 2 and R 2 ' are each independently H or (Ci-C6)alkyl; and 

R 3 and R 4 are each independently H, (Ci-C6)alkyl, aralkyl, aryl, 
10 monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SC^alkyl, or joined 

together to form a saturated or unsaturated 3 to 7 membered ring; 

12 

R and R 13 are each independently H, halo, (Ci-C 6 )alkyl, or halo(Ci- 
C 6 )alkyl, or (C 3 -C 6 )alkoxy; 

14 ^ 8 9 

R and R are each independently H, halo, alkyl, or haloalkyl, or NR R 
j5 wherein R 8 and R 9 are as defined for R 3 and R 4 ; 

X and Y are each independently C or N, provided that when one of X or Y 
is N, R*4 or R 1 ^ } s absent at that position; 

Jit J3, and J 4 are C or one of Ji, J2, J3, and J4 is N; 

R 19 , R 20 , R 21 , and R 22 are each independently H, halo, hydroxy, NH 2 , 
20 NR 23 R 24 , N0 2 , SH, (C r C 6 )alkyl, halo(C,-C 6 )alkyl, (C 1 -C 6 )alkanoyl, (C,- 
C 6 )alkoxycarbonyl, or (CrC 6 )alkoxy, wherein R 23 and R 24 are each 
independently H, (Ci-C 6 )alkyl, aralkyl, aryl, monocyclic heteroaryl, 
alkoxycarbonyl, aralkoxycarbonyl, -SC^alkyl, or joined together to form a 

saturated or unsaturated 3 to 7 membered ring, or R 19 and R 20 , R 20 and R 21 , or R 21 
25 and R 22 , together with the carbons to which they are attached, form a 5, 6, or 7 

membered saturated or unsaturated cycloalkyl or heterocycloalkyl ring, or an aryl 
or heteroaryl ring; 

provided that when any of Jj , J 2 , J 3 , or J 4 is N, R 19 , R 20 , R 21 , or R 22 is 
absent at that position. 
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The invention is also directed to a compound which is: 

PyrroIidine-l,2-dicarboxylic acid ]-[(4-chloro-pheny])-amide] 2-[(3- 
fluoro-2'-sulfamoyl-biphenyl-4-yl)-arnide]; 
5 Pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3- 

fluoro-2'-sulfamoyI-biphenyI-4-yI)-amide]; 

PyrroIidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2-y])-amide] 2-[(3- 
fluoro-2 -su!famoyl-bipheny]-4-yl)-amide]; 

Pyrrol i dine- 1, 2 -dicarboxylic acid l-[(2,4-difluoro-phenyl)-amide] 2-[(3- 
] 0 f]uoro-2'-sulfamoyl-bipheny]-4-y])-aniide]; 

Pyrrolidine-1 ,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfarnoyl-biphenyl-4- 
yl)-amide] 1-p-tolylamide; 

Pyrrolidine-1 ,2-dicarboxylic acid 2-[(3-fIuoro-2'-sulfanioy]-biphenyI-4- 
yl)-amide] 1 -[(4-methoxy-phenyl)-amide]; 
1 5 Pyrrolidine-1 ,2-dicarboxylic acid 1 -[(4-bromo-phenyl)-amide] 2-[(3- 

f]uoro-2-sulfamoyl-bipheny]-4-yl)-amide]; 

Pyrrolidine-1 ,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoy]-biphenyl-4- 
yl)-amide] l-[(4-isopropyl-phenyl)-amide]; 

Pyrrolidine-1 ,2-dicarboxylic acid 2-[(3-fluoro-2-sulfamoyl-biphenyl-4- 
20 yl)-amide] 1-phenylamide; 

Pyrrolidine-1 ,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfanioy]-biphenyl-4- 
yl>amide] l-[(4-trifluoromethyl-phenyl)-amide]; 

Pyrrolidine- 1 ,2-dicarboxylic acid 2-[(3-fluoro-2 , -sulfamoyI-biphenyl-4- 
yl)-amide] 1 -[(3-methoxy-phenyl)-amide] ; 
25 Pyrrolidine-1 ,2-dicarboxylic acid 1 -[(5-chloro-pyridin-2-yl)-amide] 2-[(3- 

fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

Pyrrolidine-], 2 -dicarboxylic acid ]-[(4-chloro-phenyl)-amide] 2-[(3- 
fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-ethyl-phenyl)-amide] 2-[(3-fluoro- 
30 2'-suIfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(3,4-difluoro-phenyl)-amide] 2-[(3- 
fluoro-2-sulfamoyl-biphenyl-4-yl)-amide]; 
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Pyrrolidine-l,2-dicarboxylic acid H(3-fluoro-4-methyl-phenyl)-amide] 2- 
[(3-fluoro-2 t -sulfamoy]-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-arnide] 2-{[5-(2- 
sulfamoyl-phenyl)-pyridin-2-yl]-amide}; 
5 Pyrrolidine- 1,2-dicarboxylic acid 2-[(3-chloro-2'-methanesulfonyl- 

biphenyl-4-yl)-amide] H(5-chloro-pyridin-2-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3- 
fluoro~2 , -sulfamoyl-biphenyl-4-yl)-amide]; 

Pyirolidine-1 ,2-dicarboxylic acid 2-[(3-ch]oro-2-methanesulfonyl- 
1 0 biphenyl-4-yl)-amide] 1 -[(4-chloro-phenyl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)-amide] 2-{[5- 
(2-sulfamoyl-phenyl)-pyridin-2-yl] -amide}; 

Pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-{[4-(lH- 
tetrazol-5-yl)-phenyl]-amide} ; 
1 5 4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-[(3-fluoro-2 f -methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
20 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Oxo-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Methylene-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide]; 
25 4-Methyl-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 

[(S-fluoro^'-methanesulfonyl-biphenyl^-yO-amide]; 

4,4-Difluoro-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Amino-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
30 [(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Hydroxymethyl-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl> 
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 
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l-(4-Chloro-phenylcarbamoyl)-5-(3-nuoro-2'-methanesulfonyl-biphenyl- 
4-ylcarbamoyI)-pyrrolidine-3-carboxylic acid; 

]-(4-Chloro-phenylcarbamoy])-5-(3--fluoro-2 , »methanesulfonyl-biphenyl- 
4-ylcarbamoyl)-pyrrolidine-3-carboxylic acid methyl ester; 
5 Pyrrolidine- 1 ,2,4-tricarboxyIic acid 4-amide 1 -[(4-chloro-phenyl)-amide] 

2-[(3-fluoro-2 f -methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Aminomethyl-pyrroIidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2 , -methanesulfonyl-bipheny]-4-yl)-amide]; 

4-Methoxymethyl-pyrroIidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
1 0 amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yI)-amide]; 

4-Ethoxy-pyiroIidine~l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
[(3-fluoro-2-methanesulfony]-biphenyl-4-yl)-amide]; 

4-Methyl amino-pyrrolidine- 1 ,2-dicarboxyIic acid 1 -[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 
1 5 4-Acetylamino-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyI)- 

amide] 2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide]; 

4- Methanesulfonylamino-pyrroIidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
pheny1)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-y])-amide]; 

5- Oxo-pyrrolidine-l,2-dicarboxylic acid H(4-chloro-phenyl)-amide] 2- 
20 [(S-fluoro^-methanesulfonyl-biphenyM-.y^-amide]; 

Piperidine-l,2-dicarboxylic acid l-[(4-chloro-phenyJ)-amide] 2-[(3-fluoro- 
2-methanesulfonyl-biphenyl-4-yl)-amide]; 

Morpholine-3,4-dicarboxylic acid 4-[(4-chloro-phenyl)-amide] 3-[(3- 
fluoro-2'-methanesulfonyl-biphenyl-4-yI)-amide]; 
25 Piperazine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3-fluoro- 

2 , -methanesulfonyl-biphenyl-4-yl)-amide]; 

2,5-Dihydro-pyrrole-l,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 2- 
[(3-fluoro-2'-sulfamoyl-bipheny]-4-yl)-amide]; 

Pyrrolidine^ ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2'- 
30 methanesulfonyl-3-methyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-[(2-methanesulfonyl-3-methyl-biphenyl-4-yl)-amide]; 
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Pyrrolidine- 1,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 2-[(2'- 
methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid H(4-chloro-pheny])-arnide3 
2-[(2-methanesulfonyl-biphenyl-4-yl)-amide]; 
5 Pyrrolidine- 1,2-dicarboxylic acid l-[(4~chloro-phenyl)-amide] 2-{[5-(2- 

rnethanesulfony]-pheny])-pyrimidin-2-yl]-amide}; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyI)-amide] 
2-{ [5-(2-rnethanesulfonyl-phenyl)-pyrirnidiri-2-yl]-arnide} ; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyI)-arnide] 2-{[5-(2- 
1 0 methanesulfonyl-phenyl)-3-methyl-pyridin-2-yl]-amide} ; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{[5-(2-methanesulfonyl-phenyl)-3-methyl-pyridin-2-yl]-amide}; 

Pyrrolidine- 1,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 2-[(2 t - 
methanesulfonyl-3-trifluoromethyl-biphenyl-4-yl)-amide]; 
1 5 4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 

2-[(2'-methanesulfonyl-3-trifluoromethyl-biphenyl-4-yl)-amide]; 

Pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-{[5-(2- 
methanesulfonyl-phenyl)-6-methyl-pyridin-2-yl]-amide}; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
20 2-{ [5-(2-methanesulfonyl-phenyl)-6-methyl-pyridin-2-yl]-amide} ; 

Pyrrolidine- 1,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 2-[(3-ethyl- 
2-methanesulfonyl-biphenyI-4-yl)-arnide]; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-[(3-ethyl-2 , -methanesulfonyl-biphenyl-4-yl)-amide]; 
25 4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2-[(3,5-difluoro-2 -methanesulfonyl-biphenyl-4-y])-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3,5- 
dichloro-2-methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
30 2-[(3,5-dichloro-2 t -methanesu]fonyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2 f - 
methanesulfonyl-3,5-dimethyl-biphenyl-4-yl)-amide]; 
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4-Hydroxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl)-amide] 
2-[(2-niethanesuIfonyl-3,5-dimethy]-bipheny]-4-yl)-amide]; 

Pyrrolidine- 1 ,2-dicarboxylic acid 2-[(3-chloro-2'-methanesulfonyl-5- 
methyl-bipheny]-4-yl)-amide] l-[(4-chloro-pheny])-amide]; 
5 4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(3-chloro-2- 

methanesulfony]-5-methyl-biphenyl-4-yl)-amide] l-[(4-chloro-phenyl)-amide]; 

Pyrrolidine- 1 ,2 -dicarboxylic acid 2-[(2-chloro-2 -methanesulfonyl- 
biphenyl-4-yl)-amide] 1 -[(4-chloro-phenyl)-amide]; 

4-Hydroxy-pyrrolidine-l, 2-dicarboxylic acid 2-[(2-chloro-2- 
] 0 methanesu]fonyl-biphenyl-4-y])-amide] l-[(4-chloro-phenyI)-arnide]; 

Pyrrolidine-1, 2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2- 
methanesulfonyl-2-methyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-[(2 , -methanesulfonyl-2-methyl-biphenyl-4-yl)-amide]; 
1 5 Pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 2-[(2- 

fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine-l, 2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-[(2-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

4.{[l-(4.Chloro-phenylcarba^loyl)-pyrrolidine-2-carbonyl]-amino}-2 , - 
20 methanesulfonyl-biphenyl-3-carboxylic acid methyl ester; 

4-{[].(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2-carbonyl]- 
amino}-2-methanesulfonyl-biphenyl-3-carboxylic acid methyl ester; 

Pyrrolidine-1 ,2-dicarboxylic acid 2-[(3-fluoro-2-sulfamoyl-biphenyl-4- 
yl)-arnide] 1 -[(4-trifluoromethyl-phenyl)-amide]; 
25 Pyrrolidine-1 ,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-bipheny]-4- 

yl)-amide] 1-m-tolylamide; 

Pyrrolidine-1, 2-dicarboxylic acid l-[(3-acetyl-phenyl)-amide] 2-[(3- 
fluoro-2-sulfamoy]-biphenyl-4-yl)-amide]; 

Pyrrolidine-1, 2-dicarboxylic acid l-[(5-chloro-2-methyl-phenyl)-amide] 2- 
30 [(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine-1, 2-dicarboxylic acid l-[(2-fluoro-phenyl)-amide] 2-[(3- 
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; 
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Pyrrolidine- 1,2-dicarboxylic acid l-[(3-chloro-4-fiuoro-phenyl)-amide] 2- 
[(3-fluoro-2 t -sulfamoyl-biphenyl-4-yl>amide]; 

Pyrrolidine-l,2-dicarboxylic acid l-[(3-chloro-phenyl)-amide] 2-[(3- 
fluoro-2 , -sulfamoyl-biphenyl-4-yI)-amide]; 
5 Pyrrolidine- 1,2-dicarboxylic acid l-[(4-cyano-phenyl)-amide] 2-[(3- 

fIuoro-2-sulfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-2-methyl-phenyl)-amide] 2- 
[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine-l,2-dicarboxyIic acid ]-[(3,4-dichloro-phenyl)-amide] 2-[(3- 
] 0 fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1 ,2-dicarboxylic acid 2-[(3-fluoro-2 f -sulfamoy1-biphenyl-4- 
yl)-amide] l-[(3-trifluoromethyl-phenyl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-dimethylamino-phenyl)-amide] 2- 
[(3-fluoro-2'-sulfanrioyl-biphenyl-4-yl)-amide]; 
15 (2S)-Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3- 

fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(4- 
cyano-phenyl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
20 2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid 2-[(3-fluoro-2- 
methanesulfonyl-biphenyl-4-yl)-amide] l-[(4-fluoro-phenyl)-amide]; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro-pyridin-2-yl)- 
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 
25 4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(3-fluoro-2- 

methanesulfonyl-biphenyl-4-yl)-arnide] 1 -p-tolyl amide; 

4-Oxo-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-arnide] 2- 
[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; and 

4-Fluoro-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
30 [(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; or 

a pharmaceutically acceptable salt thereof. 
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A compound which is: 

(R)-PyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyI)-amide] 2-[(3- 
fluoro-2-sulfamoyl-bipheny]-4-yl)«amide]; 

(S)-Pyrrolidine-l ? 2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3- 
5 fluoro-2'-sulfamoyl-biphenyl-4-yl>-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amidej 2-[(3-f]uoro-2-methanesulfonyl-bipheny]*4-y])-amide]; 

(2R,4S)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-[(3-fluoro-2'-methanesu]fony]-biphenyl-4-y])-amide]; 
10 (2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4~chloro- 

phenyl )-amide] 2-[(3-fluoro-2 , -methanes.ulfonyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(3-fluoro-2- 
methanesuIfonyI-biphenyl-4-yI)-amide] l-[(4-fluoro-phenyl)-amide]; 

(2R,4R)-4-H ydroxy-pyrrol idine- 1 ,2-dicarboxylic acid 1 -[(5-chloro- 
1 5 pyridin-2-yl)-arnide] 2-[(3-fIuoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 2-[(3-fluoro-2'~ 
methanesulfonyl-bipheny]-4-yl)-amide] 1 -p-tolylamide; 

(2R)-4-Oxo-pynr>lidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-arnide] 
2-t(3-fIuoro-2'-methanesu]fony]-biphenyl-4-yl)-amide]; and 
20 (2R,4S)-4-Fluoro-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 

amide] 2-[(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-amide];or a 

pharmaceutical ly acceptable salt thereof. 

The invention is also directed to a compound which is: 
25 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid H(4-chloro- 

phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide); 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4~ch]oro- 
30 phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo»piperidin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l -yl)-phenyl]-amide} ; 
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(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chlon> 
pyridin-2-yl)-amide] 2- { [2-fluoro-4-(2-oxo-piperidin-l -yl)-phenyl]-amide} ; 

(2R,4R)-4-Ethoxy-pyrrolidine- 3 ,2-dicarboxylic acid l-[(5-chloro-pyridin- 
2-yl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 
5 (2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 

amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-y])-phenyl]-amide}; 

(2R,4R)-4-Propoxy-pyrroIidine- 1 ,2-dicarboxylic acid I -[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-p]peridin-]-yl)-phenyJ]-amide}; 

(2R,4R)-4-Propoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro-pyridin- 
10 2-yl)-amide] 2-{ [2-fIuoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Fluoro-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2- { [2-fluoro-4-(2-oxo-piperidin-l -yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-a2etidin-l-yl)-phenyl]-amide}; 
1 5 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2- { [2-fluoro-4-(2-oxo-azetidin- 1 -yl)-phenyl]-amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ t2-fluoro-4-(2-oxo-pyrrolidin-l-yl)-phenyl]-amide); 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chlon> 
20 pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-pyrrolidin-l-yl)-phenyl]-amide); 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-azepan-l -yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-oxo-azepan-l -yl)-phenyl]-arnide} ; 
25 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-arnide] 2-{[4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro-pyridin- 
30 2-yl)-amide] 2- { [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyI]-amide}; 
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(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fIuoro-4-(2-hydroxymethy]-5-oxo-pyrrolidin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Hydroxy-pyrroIidine»U2-dicarboxylic acid ]-[(4-chloro- 
5 phenyl)-amide] 2-{ [4-(2,3-dimethy]-5-oxo-2,5-dihydro-pyrazol-l-yI)-phenyl]- 
amide}; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-arnide] 
2- { [4-(2-hydroxymethyl-pyrrolidin- 1 -yl)-phenyl]-amide } ; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
10 phenyl)-amide] 2-[(4-pyrrolidin-l-yl-phenyl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl )-amide] 2-[(4-pyrazoI-l-yl-phenyl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2-fluoro-4-pyrazol-l-yl-phenyl)-amide]; 
1 5 (2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-[(4-[l ,2,4]triazol-l-yl-phenyl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-[(4-[l ,2,3]triazo]-2-yI-phenyl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
20 phenyl)-amide] 2-[(4-[l,2,3]triazol-l-yl-phenyl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(4-acetylamino- 
phenyl)-amide] 1 -[(4-chloro-phenyl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(cyclopentanecarbonyl-amino)-phenyl]-amide}; and 
25 4-Hydroxy-pyrrolidine-l, 2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2- [(4-py ri mi di n-5-yl -phenyl )-amide] ; or 

a pharmaceutical^ acceptable salt thereof. 



A compound which is: 
30 1 -(4-Chloro-phenylcarbamoyl)-5-[2-fluoro-4-(2-oxo-piperidin-l -yl)- 

phenylcarbamoyl]-pyrrolidine-3-carboxylic acid; 
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l-(4-ChIoro-phenylcarbamoyl)-5-[2-fluoro«4-(2-oxo-piperidin-]-yl)- 
phenylcarbamoyl]-pyrrolidine-3-carboxylic acid methyl ester; 

]-(4-Chloro-phenylcarbamoyl)-5-[2-fluoro-4-(2-oxo-piperidin-l-yl)- 
phenylcarbamoyl]-pyrrolidine-3-carboxylic acid ethyl ester; 
5 Pyrrol idine-l,2,4-tricarboxylic acid 4-amide H(4-chloro-phenyl)-amide] 

2-{ [2-fluoro-4-(2-oxo-piperidin-l -y])-phenyl]-amide} ; 

4-Cyano-pyrrolidine-l ,2-dicarboxylic acid ]-[(4-chloro-phenyl)-amide] 2- 
{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

4-(lH-Tetrazol-5-yl)-pyrrolidine-l ,2-dicarboxylic acid l~[(4-chloro- 
10 phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyI]-amide}; 

4-Aminomethyl-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l -yl)-phenyl]-arnide} ; 

4-Methylaminomethyl-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 
15 4-Dimethylaminomethyl-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

4-Acetyl-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
{ [2-fluoro-4-(2-oxo-piperidin-l -yl)-phenyl]-amide} ; 

Pyrrolidine-l,2,4-tricarboxylic acid 1 -[(4-chloro-phenyl)-amide] 2- {[2- 
20 fluoro-4-(2-oxo-piperidin-l -yl)-phenyl]-amide} 4-methyl amide; 

Pyrrolidine- 1,2,4-tricarboxylic acid l-[(4-chloro-phenyl)-amide] 4- 
dimethylamide 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

4-Trifluoromethyl-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 
25 4-Methyl-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 

{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

4-Isopropoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-{ [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl] -amide } ; 

4-Fluoro-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
30 {[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

4,4-Difluoro-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l -yl)-phenyl]-amide} ; 
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1 -(4-{ [1 -(4-Chloro-phenylcarbamoy])-4-methoxy-pyiTolidine-2-carbony]]- 
amino}-phenyl)-pyrrolidine-2-carboxylic acid; 

1 -(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2-carbonyI]- 
amino}-phenyI)-pyrrolidine-2-carboxylic acid; 
5 4-Methoxy-pyirolidine-l ,2-dicarboxylic acid 1 -[(5-chloro-pyridin-2-yl)- 

amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l ^'Jbipyridinyl-e'-yty-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-arnide] 
2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,2']bipyridinyI-5-yl)-aniide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chIoro-pyridin-2-yI)- 
1 0 amide] 2-{ [5-(2-oxo-piperidin-l -yl)-pyrimidin-2-yl]-amide}; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)- 
arnide] 2- { [2-(2-oxo-piperidin- 1 -yl)-pyrimidin-5-yl]-amide } ; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid ]-[(4-chloro-phenyl)-amide] 
2- { [5-(2-oxo-piperidin- 1 -yl)-pyrimidin-2-yI]-amide } ; 
15 4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2-{ [2-(2-oxo-piperidin-l -yl)-pyrimidin-5-yl]-amide}; 

4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2- { [2-fluoro-4-(2-oxo- 
piperidin-1 -yl)-phenyl]-amide) 1 -[(5-fluoro-pyridin-2-yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-fluoro-pyridin-2-yl)- 
20 amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[ 1 ,3']bipyridiny]-6'-yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-fluoro-pyridin-2-yl)- 
amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,2']bipyridiny]-5 , -yl)-amide]; 

4-FIuoro-pyrroIidine-l,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 2- 
[(2-oxo-3,4,5,6-tetrahydro-2H-[l,3 f ]bipyridinyl-6-yl)-arnide]; 
25 4-Fluoro-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro-pyridin-2-yl)- 

amide] 2-[(2-oxo-3,4 ? 5,6-tetrahydro-2H-tU3 , ]bipyridinyl-6 , -yl)-amide]; 

4-Fluoro-pyrrolidine-l ,2-dicarboxylic acid l-[(5-fluoro-pyridin-2-yl)- 
amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,3 , ]bipyridinyl-6'-yl)-amide]; 

4-Fluoro-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
30 [(2-oxo-3,4,5,6-tetrahydro-2H-[l,2 , ]bipyridinyl-5 , -yl)-amide]; 

4-Fluoro-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro-pyridm-2-yl)- 
amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l ,2 f ]bipyridinyl-5 -yl)-amide]; 
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4-Fluoro-pyrrolidine-l,2-dicarboxyIic acid l-[(5-fluoro-pyridin-2-yl)- 
amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[ 1 ,2 , ]bipyridinyi'5*>yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-pheny])-arnide] 
2-{[2-fluoro-4-(2-hydroxymethyl-5-oxo-pyrrolidin-l-yl)-phenyl]-amide}; 
5 1 -(4-{ [l-(4-Chloro-phenylcarbamoyI)-4-methoxy-pyrrolidine-2-carbonyI]- 

amino}-3-fluoro-pheny])-5-oxo-pyrrolidine-2-carboxylic acid; 

l-(4-{[l-(4-Ch]oro-phenylcarbamoy])-4-methoxy-pyrroIidine-2-carbonyl]- 
amino }-3-fluoro-phenyl)-5-oxo-pyrrolidine-2-carboxylic acid; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
10 2-{[4-(4,4-dimethy]-2,5-dioxo-imidazolidin-l-y])-2-fluoro-phenyI]-amide}; 

[l-(4-{[l-(4-Chloro-phenylcarbamoy])-4-methoxy-pyrroIidine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-2,5-dioxo-imidazolidin-4-y]]-acetic acid; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-{[4-(5,5-dimethyl-2,4-dioxo-oxa2olidin-3-yl)-2-fluoro-pheny]]-amide}; 
15 4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2-{[4-(2,5-dioxo-pyrrolidin-l-yl)-2-fluoro-phenyl]-amide}; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{ [2-fluoro-4-(2-oxo-oxazoIidin-3-yl)-phenyl]-amide} ; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
20 2-{[4-(2,5-dioxo-oxazolidin-3-yl)-2-fluoro-phenyl]-amide}; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-{[2-fluoro-4-(2-oxo-imidazolidin-l-yl)-phenyl]-amide}; 

4-Methoxy-pyrrolidine-l, 2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-{ [4-(2,5-dioxo-imidazolidin-l-yl)-2-fluoro-phenyl]-amide} ; 
25 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 

2-{[2-fluoro-4-(3-methyl-2,5-dioxo-imidazolidin-l-yl)-phenyl]-amide}; 

3- (4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine«2-carbonyl]- 
amino }-3-fluoro-phenyl)-2-oxo-imidazolidine-4-carboxylic acid; 

4- Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
30 2-{[2-fluoro-4-(2,4,5-trioxo-imidazolidin-l-yl)-phenyl]-amide}; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2- { [4-(2,5-dioxo-2,5-dihydro-pyrrol- 1 -yl)-2-fluoro-phenyl]-amide} ; 
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4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(2-aminomethyl-5- 
oxo-pyrrolidin-l-yI)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(2-aminornethyl-5- 
oxo-pyrro!idin-l-yI)-2-fluoro-pheny]]-amide} l-[(4-chloro-pheny!)-amide]; 
5 4-Methoxy-pyrrolidine-l, 2-dicarboxylic acid 2-{ [4-(2-carbamoyl-5-oxo- 

pyrrolidin-l-yl)~2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid ' 2-{ [4-(2-carbamoyl-5-oxo- 
pyrrolidin-l-yl)-2-f]uoro-phenyl]-amide} l-[(4-chloro-phenyl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{[4-(2,2-bis- 
10 hydroxymethyl-5-oxo-pyrrolidin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro- 
phenyl)-amide]; 

3- (4- {[l-(4-Chloro-pheny]carbamoyl)-4-methoxy-pyrrolidine-2-carbony]]- 
amino}-3-fluoro-phenyl)-2-oxo-imidazoIidine-4-carboxylic acid; 

4- Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
15 2-{[4-(3,3-dimethyl-2,5-dioxo-pyrrolidin-l-yl)-2-fluoro-phenyl]-amide}; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-arnide] 
2-{[2-fluoro-4-(3,3,4-trimethyl-2,5-dioxo-pyrrolidin-l-yl)-phenyl]-amide}; 

1 -(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
amino}-3-fluoro-phenyl)-5-oxo-pyrrolidine-2,2-dicarboxylic acid; 
20 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 

2- { [2-fluoro-4-(2-methyl-5-oxo-pyrrol idin- 1 -yl)-phenyl]-amide } ; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{[2-fluoro-4-(2-methyl-6-oxo-piperidin-l-yl)-phenyl]-amide}; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
25 2-{ [2-fluoro-4-(3-hydroxy-2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{[2-fluoro-4-(5-methyl-2,6-dioxo-tetrahydro-pyrimidin-l-yl)-phenyl]-amide}; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{ [2-fluoro-4-(2-oxo-tetrahydro-pyrimidin-l-yl)-phenyl]-amide} ; 
30 4-Methoxy-pyrrolidine-l, 2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2- { [2-fluoro-4-(3-methyl -2-oxo-2H-pyridin- 1 -yl)-phenyl]-amide } ; 
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4-Methoxy~pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{ [4-(2,5-dioxo-piperazin-l -yl)-2-fluoro-pheny]]-amide} ; 

4-Methoxy-pyirolidine-l,2-dicarboxylic acid ]-[(4-chIoro-phenyl)-amide] 
2-{[2-fluoro^-(3-hydroxy-2-oxo»2H-pyridin-l-yl)-phenyl]-amide}; 
5 4-Methoxy-pyiTolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl)-amide] 

2-{[2-fluoro^-(3-methoxy-2-oxo-2H-pyridin-l-yl)«-pheny]]-amide}; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2- { [2-fluoro-4-(6-methyl-2-oxo-4-trifluoroniethyJ-2H-pyridin-l -yl)-phenyl]- 
amide}; 

10 4-Methoxy-pyrrolidine-l, 2-dicarboxylic acid l-[(4-chloro-phenyl)-arnide] 

2- { [4-(2,6-dioxo-piperidin-l -yl)-2-fluoro-phenyl]-amide } ; 

1 -(4-{[ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
amino } -3-fluoro-phenyl)-2-oxo-piperidine-3-carboxylic acid; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-arnide] 
1 5 2-{ [4-(5,5-dihydroxy-2,4,6-trioxo-tetrahydro-pyrimidin-l -yl)-2-fluoro-phenyl]- 
amide}; 

4-Methox y-pyrrol idi ne- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{[2-fluoro-4-(2,4,6-trioxo-tetrahydro-pyrimidin-l-y])-phenyl]-amide}; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
20 2-{[4-(4,4-dimethyl-2,6-dioxo-piperidin-l-yl)-2-fluoro-phenyl]-amide}; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-{ [2-fluoro-4-(2-hydroxy-4-oxo-azetidin-l-yl)-phenyl]-amide} ; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2- { [4-(acetyl-methyl-amino)- 
2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)-amide]; 
25 4-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
amino}-3-fluoro-phenyl)-lH-pyrrole-3-carboxylic acid; 

2-(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
amino }-3-fluoro-phenyl)-2H-pyrazole-3-carboxylic acid; 

l-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine«2-carbonyl]- 
30 amino }-3-fluoro-pheny])- 1 H-imidazole-2-carboxylic acid; 

l-(4-{[l-(4-Chloro-phenylcarbanioyl)-4-rnethoxy-pyrrolidine-2-carbonyl]- 
amino}-3-fluoro-phenyl)-lH-pyrrole-2-carboxylic acid; 
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3- (4-{ []-(4-Chloro-phenylcarbamoy])-4-rnethoxy-pyrrolidine-2-carbonyl]- 
amino } -3-fluoro-phenyl)- 1 H-pyrrole-2-carboxylic acid; 

3 -(4- { [ 1 -(4-Ch I oro-phen yl carbamoyl )-4-methox y-pyrrol idine-2-carbon yl]- 
amino}-3-fIuoro-phenyI)-furan-2-carboxyIic acid; 
5 3-(4- { [1 -(4-ChIoro-phenylcarbamoyI)-4-methoxy-pyiTolidine-2-carbonyl]- 

am i n o } -3-fl u oro-phen yj )-t hi ophene-2-carboxyl ic acid ; 

4- (4-{[l-(4-Chloro-pheny]carbamoyl)-4-methoxy-pyrroIidine-2-carbony]]- 
amino}-3-fluoro-phenyl)-furan-3-carboxylic acid; 

4-(4-{[l-(4-Ch]oro-pheny]carbamoyI)-4-methoxy-pyrrolidine-2-carbonyI]- 
10 amino }-3-fluoro-phenyl)-thiophene-3-carboxylic acid; 

4,5-Dihydro-pyrazole-l* 5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
S-tCS-fluoro^'-methanesulfonyl-biphenyl^-yl^amide]; 

3- Oxo-pyrazolidine-l,5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 5- 
[(S-fluoro-l'-sulfamoyl-biphenyM-y^-amide]; 

15 3-Oxo-pyrazolidine-l,5-dicarboxylic acid J-[(4-chloro-phenyl)-amide] 5- 

{ [2-fluoro-4-(2-oxo-piperidin-l -y])-phenyl]-amide} ; 

4,5-Dihydro-pyrazole-l ,5-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
5-{ [4~(2-oxo-piperidin-l -yl)-phenyl]-amide} ; 

4,5-Dihydro-pyrazole-l ,5-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)- 
20 amide] 5-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

4,5-Dihydro-pyrazole-l ,5-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)- 
amide] 5-{ [4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

4,5-Dihydro-pyrazole-l ,5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
5-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,3 , ]bipyridinyl-6 , -yl)-amide]; 
25 4,5-Dihydro-pyrazole-l, 5-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)- 

amide] 5-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,3 , ]bipyridinyl-6 t -yl)-amide]; 

4- Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)- 
amide] 2-[(3,5'-difluoro-2'-sulfamoyl-biphenyl-4-yl)- amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
30 2-[(5 , -fluoro-2 , -sulfamoyl-biphenyl-4-yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)- 
amide] 2-[(3,5'-difluoro-2 , -suIfamoyl-biphenyl-4-yl)-amide]; 
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4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-[(3,5*-difluoro-2 , -sulfamoyl-biphenyI-4-y])-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-[(5 , -fluoro-2'-niethanesulfonyl-bipheny]-4-yl)-amide]; 
5 4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2-[(3,5-difluoro-2'-methanesuIfonyl-bipheny]-4-yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro-pyridin-2-yl) : 
amide] 2-[(3,5 , -dif]uoro-2'-methanesulfony]-biphenyl-4-yl)-aniide]; 

4-Hydroxy-pyrroIidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
10 2-[(3,5'-difluoro-2 , -sulfamoyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 1 ~[(4-chloro-phenyl)-amide] 
2-[(3,5 f -difluoro-2'-methanesulfonyl-biphenyl-4-yI)-amide], or 

a pharmaceutically acceptable salt thereof. 

] 5 The invention is also directed to a compound which is: 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(4-pyrazol-l-yl-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-[(2-fluoro-4-pyrazol-l-yl-phenyl)-amide]; 
20 (2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 

amide] 2-[(2-fluoro-4-pyrazol- 1 -yl-phenyl)-amide] ; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-[(4-pyrazol-l-yl-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
25 phenyl)-amide] 2-{[2-fluoro-4-(3-methy]-pyrazol-l-yl)-phenyl]-aniide}; 

(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(5-methyl-pyrazol-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(5-methyl-pyrazol-l-yl)-phenyl]-amide}; 
30 (2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [4-(3,5-dimethyl-pyrazol-l-yl)-phenyl]-amide} ; 
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(2R,4R)-4-Methoxy-pym>Iidine-l,2-dicarboxylic acid l-[(4-chloro 
phenyl)-amide] 2-{[4-(3,5-dimethyl-pyrazoI-l-yl)-phenyl]-amide}; 

(2R,4R)-4«Methoxy-pyrrolidine-l ,2-dicarboxyIic acid 1 -[(4-chloro- 
phenyl )-amide] 2-{[4-(3,5-dimethyl-pyrazo]-]-yl)-2-fluoro-phenyI]-amide}; 
5 (2R,4S)-4-Amino-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chIoro-phenyI)- 

amide] 2-[(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-amide]; 

C2R,4R)-4-Amino-pyrrolidine-] ,2-dicarboxyIic acid H(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2 , -methanesuIfonyI-biphenyl-4~yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrroJidine-l,2-dicarboxylic acid l-[(4-chloro- 
1 0 phenyl)-amide] 2-[(3-fluoro-2 , ~sulfamoyl-biphenyl-4-yl)-amide]; 

(2R)-4-Hydroxyimino-pyrrolidine-l ,2-dicarboxylic acid H(4-chloro- 
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyirolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(3-fluoro-2-methylsulfamoyl-biphenyl-4-yI)-amide]; 
15 (2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid H(4-chloro~ 

phenyl)-amide] 2-[(2-dimethy]su]famoy]-3-fluoro-biphenyl-4-yl)»amide]; 

(2R,4R)-4~Methoxy-pyrrolidine-l,2-dicarboxy]ic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-[(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Metboxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2-[(3^fluoro-2-sulfamoy]-bipheny]-4-y])-aniide]; 

(2R,4R)-4-Ethoxy-pyrroiidine-l ,2-dicarboxylic acid 1 ~[(5-chloro-pyridin- 
2-yI)-amide] 2-[(3-fluoro-2 , -rnethanesu]fony]-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2'-methar]esulfony]-biphenyl-4-y])-amide]; 
25 (2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 

amide] 2-[(3-fluoro-2 , -sulfanioy]-biphenyl-4-yl)-amide]; 

(2R,4S)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
pheny])-amide] 2-[(3-fluoro-2 , -methanesuIfonyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Fluoro-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
30 amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

(2R)-4,4-Difluoro-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2 f -methanesulfonyl-biphenyl-4-yl)-amide]; 
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(2R,4R)-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid 2-[(3-fluoro-2'- 
methanesuJfonyl-bipheny]-4-yl)-amide] l-[(4-fluoro-phenyl)-amide]; 

(2R,4R)-4-Acetylamino-pyrroIidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(3-fluoro-2 -methanesu]fonyl-bipheny]-4-yl)-amide]; 
5 (2R,4R)-4-Methanesulfonylamino-pyrroIidine-l,2-dicarboxylic acid l-[(4- 

chloro-pheny!)-amide] 2-[(3-fluoro-2 , -methanesu]fony]-biphenyl-4-y])-amide]; 

(2R,4S)-4-(lH-Tetrazo]-5-y])-pyrrolidine-] t 2-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 2-{[2-fIuoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

(2R,4S)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-ch!oro- 
10 pheny!)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-pheny]]-amide}; 

(2R,4R)-4-Cyano-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

(2R,4R>4-(lH-Tetrazol-5-yI)-pyrrolidine-l,2-dicarboxylic acid H(4- 
chloro-phenyl)-arnide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l -yl)-phenyl]-amide} ; 
1 5 (2R,4R)-4-Trifluoromethyl-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-pheny]]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-[(2-cyano-3-fluoro-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(2'-aminomethyl- 
20 3-fluoro-biphenyl-4-yl)-amide] 1 -[(4-chloro-phenyl)-amide]; 

(2R,4R)-4'-{[l-(4>Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino}-3-fluoro-biphenyl-2-carboxylic acid methyl ester; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(2,5-dihydro-pyrrole-l -carbon yl)-phenyl]-amide} ; 
25 (2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(pyrrolidine-l-carbony])-phenyl]-amide}; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-{[4- 
30 (pyrrolidine- 1 -carbon yl)-phenyl]-amide } ; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(2-methyl-pyrrolidine-l-carbonyl)-phenyl]-amide} ; 
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(2R,4R)-4-Hydroxy-pyrrolidine-l ? 2-dicarboxy]ic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(ethyl-methyl-carbamoyl)-phenyl]-amide} ; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
pheny])-amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide]; 
5 (2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{[4-(2R-methyl-pyrrolidine-l-carbonyl)-phenyl]-arriide}; 

(2R,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 1 -[(4-chIoro- 
phenyl)-amide] 2- {[4-(2S-methyl-pyrrolidine-l -carbon yl)-phenyl]-amide); 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxy]ic acid l-[(4-chloro- 
10 phenyl)-amide] 2-{[2-fluoro-4-(pyrrolidine-]-carbonyl)-pheny]]-amide}; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[4-(pyrro]idine-l-carbony])-2-pyrrolidin-]-yl-phenyl]-amide}; 

(2R,4R)-4-{[l-(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2- 
carbonyl]-amino}-3-pyrrolidin-l-yl-benzoic acid methyl ester; 
1 5 (2R,4R)-4-Hydroxy-pyrroIidine-l ,2-dicarboxylic acid 2-{ [4-(azetidine-l - 

carbonyl)-phenyl]-amide} 1 -[(4-chloro-phenyl)-amide]; 

(2R 5 4R)-4-Hydroxy-pyrrolidine-l ? 2-dicarboxylic acid ]-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fIuoro-4-(pyrrolidine-l -carbonyl)-phenyl]-amide}; 

(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
20 pyridin-2-yl)-amide] 2-{ [4-(pyrrolidine-l -carbonyl)-phenyl]-amide} ; 

(2R,4R)-4-Hydroxy"pyrrolidine-l,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide]; 

(2R,4R)-4-{[l-(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2- 
carbonyl]-amino}-3-dimethylamino-benzoic acid methyl ester; 
25 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{ [4-(pyrrolidine-l -carbonyl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrroiidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide]; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
30 amide] 2-{[4-(pyrrolidine-l-carbonyl)-phenyl]-amide}; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide]; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid H(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(pyrrolidine-l -carbonyl)-phenyl]-amide} ; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-{ [2-fluoro-4-(pyrroIidine- 1 -carbon yl)-phenyl]-amide}; 
5 (2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyI)- 

arnide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide]; 

(2R,4RH-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[2-methyl-4-(2-oxo-piperidin-l-yl)-phenyll-amide}; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
10 amide] 2-{ [2-methyl-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

Pyrrol idine-1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2- 
fluoro-4-quinolin-8-yl-phenyl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3,5- 
difluoro^'-methanesulfonyl-biphenyM-yO-amide]; 
15 Pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2- 

methanesulfonyl-2-methyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
20 phenyl)-amide] 2-[(2 , -methanesulfinyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(3-methyl-2'-methylsulfanyl-biphenyl-4-yI)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 
25 (2R,4R)-4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-[(2'-methanesulfonyl-3-methyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2 , -methanesulfonyl-3-trifluoromethyl-biphenyl-4-yl)-amide]; 
5-Methyl-4,5-dihydro-pyrazole-l,5-dicarboxylic acid l-[(4-chloro- 
30 phenyl)-amide] 5-[(3-fluoro-2 -sulfamoyl-biphenyl-4-yl)-amide]; 

3-Hydroxymethyl-4,5-dihydro-pyrazole-l,5-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 5-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl>aniide]; 
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4,5-Dihydro-pyrazole-l ,5-dicarboxylic acid l-[(4-chloro-pheny])-amide] 
5-[(3-fluoro-2 -sulfamoyl-biphenyl-4-y])-amide]; 

(R) 4,5-Dihydro-pyrazole- 1 ,5-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; 
5 4,5-Dihydro-pyrazole-l ,5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

5- { [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl]-amide } ; 

4,5-Dihydro-pyrazole-l ,5-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
5-[(3-fluoro-2-niethanesu]fony]-bipheny]-4-yl)-amide]; 

l-(4-Chloro-phenylcarbamoy])-5-(3-fluoro-2'-niethanesulfonyl-biphenyl- 
] 0 4-ylcarbamoy])-4,5-dihydro-l H-pyrazole-3-carboxylic acid ethyl ester; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-aniide] 2-[(2-methoxy-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2 -hydroxy-biphenyl-4-yl)-amide]; 
1 5 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 

phen y 1 )-am i de] 2-[(2-fluoro-4-i odo-phen y 1 )-am i de] ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-ch1oro- 
phenyl)-amide] 2-{[2-fluoro-4-(3-hydroxy-2-oxo~piperidin-l-yl)-phenyl]-aniide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-tetrahydro-pyrimidin-l -yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-imidazolidin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-oxazolidin-3-yl)-phenyl]-amide) ; 
25 (2R,4R)-]-(4-{[l-(4-Chloro-phenylcarbanioyl)-4-rnethoxy-pyrrolidine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-piperidine-3-carboxylic acid ethyl 
ester; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-l-yl)-phenyl]- 
30 amide}; 
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(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yI)-amide] 2-{[2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R>4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
5 pyridin-2-yI)-amide] 2-{[4-(3-methyl-2-oxo-2H-pyridin-l-y])-phenyI]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(4-morpholin-4-y]-pheny])-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2- { [4-(2-methy]-5-oxo-pyrrolidin- 1 -yl)-phenyl]-amide } ; 
10 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2-{[4-(2-methy]-5-oxo-pyrro]idin-l-y])-phenyl]-aniide}; 

(2R,4R>4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro^-(4-methoxy-2-oxo-2H-pyridin-l -yl)-pheny]]- 
amide}; 

1 5 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2- { [2-fluoro-4-(4-methoxy-2-oxo-2H-pyridin-l -yl)-phenyl]- 
amide); 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(5-chloro-2- 
oxo-2H-pyridin-]-yl)"2-fluoro»phenyl]-aTnide} l-[(4-chloro-phenyl)-amide]; 
20 4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(4-tert-butyl-phenyl)- 

amide] ] -[(4-chloro-phenyl)-amide]; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2[(3,5'difluoro-2 , -sulfamoyl-biphenyl-4-yl)-amide]; 

4-Methox y-pyrrol idine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
25 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,2 , ]bipyridinyl-5 , -yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,3 , ]bipyridinyl-6'-yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid H(5-chloro-pyridin-2-yl)- 
amide] 2-{[4-(2,3-dimethyl-5-oxo-2,5-dihydro-pyrazol-l-yl>phenyl]-amide}; 
30 4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 

2- { [4-(2,3-dimethyl-5-oxo-2,5-dihydro-pyrazol- 1 -y])-phenyl]-amide } ; 
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4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyI)-arnide] 
Z-Kl-oxo^H-El^'lbipyridinyl-e-yl^amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)- 
amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[U3 , ]bipyridinyl-6'-yl)-arnide]-TFA Salt; 
5 4-Ethoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyI)-amide] 2- 

[(2-oxo>3,4,5,6-tetrahydro-2H-[l,3 , ]bipyridinyl-6 , -yl>amide]; 

4-Ethoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl)-amide] 2- 
[(2-oxo-2H-[l ^'Ibipyridinyl-e'-yO-amide]; or 

4-Methoxy~pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
10 2- { [2-fluoro-4-(6-oxo-6H-pyridazin- 1 -yl)-phenyl]-amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(6-methyl-5-oxo-5H-[ 1 ,2,4]triazin-4-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{[4-(3-chloro-5- 
15 methyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)- 
amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [4-(3-methyl-5-oxo-4,5-dihydro-pyrazol-l-yl)-phenyl]-amide}; 
(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(5-chloro-3- 
20 methyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)- 
amide]; 

(2R,4RH-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(3,5-dimethoxy-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]- 
amide); 

25 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(5-methoxy-2-oxo-2H-pyridin-l -yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-3-pyrrol-l -yl-2H-pyridin-l-yl)-phenyl]- 
30 amide}; 

(2R,4RH-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-3-phenyl-2H-pyridin-l-yl)-phenyl]-amide}; 
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(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(3-methyl-2-oxo-pyrrolidin-l-yl)-phenyl]-arnide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(3-methyl-2-oxo-imidazolidin-l-y])-phenyl]- 
5 amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(3,5-dimethyl-2-oxo-imidazolidin-l -yl)-2-fluoro-phenyl] : 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
10 phenyl )-amide] 2-{ [2-fluoro-4-(3,5,5-trimethy]-2-oxo-imidazoIidin-]-yl>phenyl]- 
amide}; 

(2R,4R>4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(3-isopropyl-5,5-dimethyl-2-oxo-imidazolidin-l- 
yl)-phenyl]-amide } ; 
1 5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{[2-fluoro-4-(5-methyl-2-oxo-imidazolidin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(5,5-dimethyl-2-oxo-imidazolidin-l-yl)-2-fluoro-phenyl]- 
20 amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid ]-[(4-chloro- 
phenyl)-amide] 2-{[4-(3,4-dimethyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{[4-(4-chloro-2- 
25 oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-methyl-2-oxo-pyrrolidin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
30 pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-methyl-2-oxo-imidazolidin-l-yl)-phenyl]- 
amide}; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid 1 -[(5-chloro- 
pyridin-2-y])-amide] 2-{[4-(3,5-dimethyl-2-oxo-irnidazoIidin-l-yl)-2-fluoro- 
phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
5 pyridin-2-yI)-amide] 2-{[2~fluoro^-(3 7 5,5-trirnethyl-2-oxo-imidazo]idin-l-yI)- 
phenylj-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l t 2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-isopropy]-5,5-dimethyl-2-oxo- 
imidazolidin-l-yl)-phenyl]-amide}; 
10 (2R,4R)-4-Methoxy-pyrrolidine-l t 2-dicarboxyIic acid l-[(5-chloro- 

pyridin~2-yl)-amide] 2-{[2-fluoro-4-(5-methy]-2-oxo-imidazolidin-l-y])-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[4-(5,5-dimethyl-2-oxo-imidazolidin-l-yl)-2-fluoro- 
15 phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [4-(3,4-dimethyl-2-oxo-2H-pyridin-l -yl)-2-fluoro- 
phenyl] -amide}; 

(2R,4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid 2-{ [4-(4-chloro-2- 
20 oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} H(5-chloro-pyridin-2-yl)-amide]; 
or a pharmaceutical^ acceptable salt thereof. 



The invention is also directed to a compound which is: 
(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
25 phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-quinolin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l~[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(3-oxo-3H-isoquinolin-2-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(l-oxo-lH-isoquinolin-2-yl)-phenyl]-amide}; 
30 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{ t2-fluoro-4-(5-oxo-5H-[l,2,4]triazin-4-yl)-phenyl]-amide} ; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(6-oxo-6H-pyrimidin-l-yl)-phenyl]-amide); 

2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyrazin-l-yl)-phenyl]-amide}; 
5 (2R,4R)- 4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyrimidin-l-yl)-phenyI]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-[l ,3,5]triazin-l-yl)-phenyl]-amide}; 
(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
10 phenyl)-amide] 2-[(6-methyl-2-oxo-2H-[l ^bipyridinyl-fr-yD-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2- {[2-fluoro-4-(l -methyl- lH-imidazol-2-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(l -methyl- 1 H-pyrrol-2-yl)-phenyl]-amide) ; 
15 (2R,4R>5-Aza-spiro[2.4]heptane-5,6-dicarboxylic acid 5-[(4-chloro- 

phenyl)-amide] 6-{ [2-fluoro-4-(2-oxo-2H-pyridin-l -yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridine-l -carbonyl)-phenyl]-amide} ; 
(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2-{ [2-fluoro-4-(3-methyl-3H-imidazol-4-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-methyl-2H-pyrazol-3-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [5-(2,5-dihydro-pyrrole-l -carbonyl)-pyridin-2-yl]-amide} ; 
25 (2R,4R)- 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{[2-fluoro-4-(3-methyl-5-oxo-2,5-dihydro-pyrazol-l-yl)- 
phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(5-methoxymethyl-3-methyl-pyrazol-l-yl)- 
30 phenyl]-amide}; 
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(2R,4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fIuoro-4-(3-Tnethoxymethyl-5-methy]-pyrazol-l -yl)- 
phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
5 phenyl)-amide] 2-{[2-fluoro-4-(5-ethyl-3-methy]-pyrazol-l-yl)-pheny]]-amide}; 
(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(5-isobutyl-3-methyl-pyrazoI-l -yl)-pheny]]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid H(4-chloro- 
10 phenyl)-amide] 2-{ [2-fluoro-4-(5-isopropyl-pyrazol-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(5-ethyl-pyrazol-l-yl>phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(5-isobutyl~pyrazol-l -yl)-phenyl]-amide} ; 
15 (2R ? 4R)-2-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolodine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-2//-pyrazole-3-carboxylic acid methyl ester; 

(2R,4R)-2-(4- { [ 1 -(4-Chloro-pheny]carbamoyI)-4-methoxy-pyrrolodine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-2H-pyrazole-3-carboxylic acid; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
20 phenyl)-amide] 2-{[2-fluoro-4-(5-methoxymethyl-pyrazol-l-yl)-phen-yl]-amide}; 

(2R,4R)-5>(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-oxazole-4«carboxylic acid ethyl ester; 

(2R,4R)-5-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-oxazole-4-carboxylic acid ethyl ester; 
25 - (2R,4R)-5-(4- {[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 

carbonyl]-amino}-3-fluoro-phenyl)-oxazole-4-carboxylic acid; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(4-methoxymethyl-oxazol-5-yl)-phenyl]-amide} ; 
(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
30 phenyl)-amide] 2-{ [4-(4-ethyl-oxazol-5-yl)-2-fluoro-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(4-isopropyl-oxazol-5-yl)-phenyl]-amide); 
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(2R,4R)-5-(6-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino}-pyridin-3-yl)-oxazole-4^carboxylic acid ethyl ester; 

(2R,4R)-5-(6-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrroIidine-2- 

carbonyl]-amino}-pyridin-3-yl)-oxazole-4-carboxylicacid; 
5 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [5-(4-methoxymethyl-oxazol-5-yl)-pyridin-2-yl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-],2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [5-(4-ethyl-oxazol-5-yl)-pyridin-2-yl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxy]ic acid 1 -[(4-chloro- 
10 phenyl)-amide] 2-{ [5-(4-vinyl-oxazol-5-yl)-pyridin-2-yl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[5-(4-isobutyl-oxazol-5-yl)-pyridin-2-yl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-arnide] 2-{[2-fluoro-4-(4-methyl-isoxazol-3-yl)-phenyl]-amide}; 
1 5 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [4-(4-methyl-isoxazol-3-yl)-phenyl]-amide} ; 

(2R,4R)-3-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-isoxazole-4-carboxylic acid methyl ester, 

(2R,4R)-3-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
20 carbonyl]-amino}-3-fluoro-phenyl)-isoxazole-4-carboxylic acid; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [4-(4-methoxymethyl-isoxazol-3-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(4-isopropyl-isoxazol-3-yl)-phenyl]-amide} ; 
25 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(4-cyclopropyl-isoxazol-3-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide]2-{[4-(4-cyclopropyl-isoxazol-3-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
30 pyridin-2-yl)-amide] 2-{ [2-methyl-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{[2-methyl-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 
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(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(5-chloro-pyridin- 
2-yl)-amide] 2-{ [2-methyI-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(4-chloro- 
phenyl)-amide] 1 - { [2,6-difluoro-4-(2-oxo-2H-pyridin-l -yl)-phenyl]-amide ) ; 
5 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(5-chloro- 

pyridin-2-yl)-amide] l-{[2,6-difluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(4-chloro-phenyl)- 
amide] l-{ [2,6-difluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Ethoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-[(5-chloro-pyridin- 
1 0 2-yl)-amide] 1 -{ [2,6-difluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyO-amide] 2-[(5'-methyl-2-oxo-2H-[l,3 , ]bipyridinyl-6'-yl>amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide3 2-[(5'-methyl-2-oxo-2H-[l,3*]bipyridiny]-6*-yl)-amide]; 
1 5 (2R,4R)-4-Ethoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 

amide] 2-[(5'-methyl-2-oxo-2H-[l ,3']bipyridinyl-6'-yl)-amide]; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro-pyridin- 
2-yl)-amide] 2-[(5'-methyl-2-oxo-2H-[l,3']bipyridinyl-6'-yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
20 phenyl)-amide] 2-[(2 , -methyl-2-oxo-2H-[l .S'lbipyridinyl-e'-yD-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide]2-[(2'-methyl-2-oxo-2H-[l,3']bipyridinyl-6'-yl)-amide]; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(2'-methyl-2-oxo-2H-[l ,3']bipyridinyl-6'-yl)-amide]; 
25 (2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro-pyridin- 

2-yl)-amide] 2-[(2'-methyl-2-oxo-2H-[l,3']bipyridinyl-6'-yl)-amide3; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyD-amide] 2- { [4-(ethyl-isopropyl-carbamoyl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
30 phenyl)-amide] 2-{ [4-(ethyI-isopropyl-carbamoyl)-2-fluoro-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [4-(3-ethyl-pyrrolidine-l -carbonyl)-phenyl]-amide} ; 
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(2R ? 4R)-4-Methoxy-pyrro]idine-l,2-dicarboxyIic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(3-ethyl-pyrroIidine-l-carbonyl)-2-fluoro-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{ [4-(3R-amino- 
pyrrolidine- J -carbonyl)-phenyl]-amide} 1 -[(4-chloro-phenyl)-arnide]; 
5 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{[4-(3R-amino- 

pyrrolidine-1 -carbonyl)-2-fluoro-phenyI]-amide} 1 -[(4-chloro-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{ [4-(3S-amino T 
pyrrolidine-] -carbon y])-pheny]]-ainide} l-[(4-chloro-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid 2-{[4-(3S-amino- 
10 pyrrolidine-! -carbony])-2-fluoro-pheny]]-amide} l-[(4-chloro-pheny])-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [4-(3R-methylamino-pyrrolidine-l -carbony])-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(3R-methylamino-pyiTolidine~l -carbon yl)-phenyl]- 
15 amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(3S-methylamino-pyrrolidine-l-carbonyl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(3S-methy]amino-pyrroIidine-l-carbony])-phenyl]- 
20 amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2- {[4-(3R-ethylarnino-pyrrolidine-l -carbon yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(3R-ethyl ami no-pyrrol idine-1 -carbon yl)-phenyl]- 
25 amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(3S-ethylamino-pyrrolidine-l -carbonyl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(3S-ethylamino-pyrrolidine-l -carbon yl)-phenyl]- 
30 amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [4-(2,5-dihydro-pyrrole-l -carbonyl)-phenyl]-amide} ; 
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(2R,4R)-4-Methoxy-pyrro]idine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-l-carbony])-2-fluoro-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [4-(2,5-dihydro-pyrrole-l -carbonyl)-2-fluoro-phenyl]- 
5 amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(pyrrole-l -carbonyI)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(pyrrole-l-carbonyI)-phenyl]-amide}; 
10 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2-{[4-(pyrrole-l-carbonyl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(pyrrole-l-carbonyl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
1 5 phenyl)-amide] 2- { [2-fluoro-4-(5-fluoro-2-oxo-2H-pyridin-l -yl)-phenyl]-amide } ; 

(2R,4R)-l-(4-{ [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-l,6-dihydro-pyridine-3-carboxylic acid; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
pheny])-amide] 2-{[2-fluoro-4-(6-hydroxy-2-oxo-2H-pyridin-l-yl)-phenyl]- 
20 amide}; 

(2R,4R)-l-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-l,2-dihydro-pyridine-3-carbdxylic acid; 

(2R,4R)- 1 -(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-l,6-dihydro-pyridine-2-carboxylic acid 

25 methyl ester; 

(2R,4R)-[1 -(4-{ [1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 

carbonyl]-amino}-phenyl)-2,5-dioxo-imidazolidin-4-yl]-acetic acid; 

(2R,4R)-1 -(4-{ [1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 

carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-l,2-dihydro-pyridine-3-carboxylicacid 

30 methyl ester; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-3-trifluoroinethyl-2H-pyridin-l-yl)- 
phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
5 phenyl)-amide] 2-{ [2-fluoro-4-(4-hydroxy-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-1 -(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-6-oxo- 1 ,6-dihydro-pyridine-2-carboxylic acid; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
1 0 phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-5-trifluoromethyl-2H-pyridin-l -yl)- 
phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyiTolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(6-cyclopropyl-2-oxo-2H-pyridin-l -yl)-2-fluoro-phenyl]- 
amide}; 

] 5 (2R,4R)- 1 -(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 

carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-l,6-dihydro-pyridine-3-carboxylicacid 

ethyl ester; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyD-amide] 2-{[4-(3,3-dimethyl-2-oxo-azetidin-l-yl)-phenyl]-amide}; 
20 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{[2-fluoro-4-(7-oxo-7H-thieno[2,3-c]pyridin-6-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-l-a2a-spiro[4.5]dec-l-y])-phenyl]-amide}; 
25 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(3-benzoyl-2- 

oxo-2H-pyridin-l -yl)-2-fluoro-phenyl]-amide} 1 -[(4-chloro-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{[4-(3- 
acetylsulfamoyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro- 

phenyl)-amide]; 

30 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-thiazolidin-3-yl)-phenyl]-amide} ; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(3-methyl-2-oxo-piperidin-l -yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-3-sulfamoyI-2H-pyridin-l-yl)-phenyl]- 
5 amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(2,5-dioxo-2,5-dihydro-pyrrol-l-yl)-phenyl]-aniide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [4-(3-amino-2- 
oxo-2H«pyridin-l-y])-2-fluoro-pheny1]-amide} l-[(4-chloro-phenyl)-amide]; 
] 0 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-3-phenoxy-2H-pyridin-l -yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[4-(2,2-dimethyl-5-oxo-pyrro]idin-l-yl)-2-fluoro-phenyl]- 
15 amide}; 

(2R ? 4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fIuoro-4-(3-nitro-2-oxo-2H-pyridin-l -yl)-phenyl]-amide} ; 

(2R,4R)-l-(4-{[l-(4-Ch]oro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbony]]-amino}-3-fluoro-phenyI)-2-oxo-l,2-dihydro-pyridine-3-carboxylic acid 

20 tert-butyl ester; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(2,5-dioxo-pyrrolidin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{[4-(3- 
benzothiazol-2-yl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro- 

25 phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{[4-(3-amino-4,6- 
dimethyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
30 phenyl)-amide] 2-{ [4-(3-diethylaminomethyl-2-oxo-2H-pyridin-l -yl)-2-fluoro- 
phenyl]-amide}; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{[4-(3- 
aminomethyl-2-oxo-2H^pyridin-l -yl)-2-fluoro-pheny]]-amide } 1 -[(4-chloro- 
phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro- 
5 phenyl)-amide] 2-{ [2-fIuoro-4-(3-methyl-5-nitro-2-oxo-2H-pyridin-l -yl)-phenyl]~ 
amide}; 

(2R,4R)-Acetic acid l-(4-{[l-(4-chloro-pheny]carbamoyl)-4-methoxy- 
pyrrolidine-2-carbonyl]-amino}-3-fluoro-pheny])-2--oxo-l,2-dihydro-pyridin-3-yI 
ester; 

10 (2R > 4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-({4-[3-(cyclopentanecarbony]-amino)-2-oxo-2H-pyridin-l-yl]- 
2-fluoro-phenyl } -amide); 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(5-amino-3- 
methyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)- 

15 amide]; 

(2R,4R)-4-Methoxy-pyirolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-({2-fluoro-4-t2-oxo-3-(pyridin-4-ylcarbamoy])-2H-pyridin-l- 
yl]-phenyl }-amide); 

(2R,4R)-4-]Methoxy-pyrro]idine-l ,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2- { [4-(3,5-dichloro-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-pheny!]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(3-arnino-5- 
bromo-2-oxo-2H-pyridin-l -yl)-2-fluoro-pheny]]-amide} 1 -[(4-chloro-phenyl)- 
amide]; 

25 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [4-(3-cyano-2-oxo-2H-pyridin-l -yl)-2-fluoro-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidirie-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl )-amide] 2-{[4-(3-cyano-2-oxo-5-phenyl-2H-pyridin-l-yl)-2-fluoro- 
phenyl]-amide}; 

30 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{ [4-(3-ethyl-6-methyl-2-oxo-2H-pyridin-l -yl)-2-fluoro-phenyl]- 
amide}; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(3-cyano-4-dimethylamino-2-oxo-2H-pyridin-l-yl)-2- 

fiuoro-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
5 phenyl )-amide] 2-{[2-fluoro-4-(4-methyl-3-nitro-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxy]ic acid 1 -[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(5-nitro-2-oxo-3-trifluoromethy]-2H-pyridin-l -yl)- 
phenyl]-arnide}; 

1 0 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(5-amino-6- 

oxo-6H-[3,4']bipyridinyl-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)- 
arnide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(5-chloro-3- 
nitro-2-oxo-2H-pyridin-l-y])-2-fluoro-pheny]]-amide} l-[(4-chloro-phenyl)- 
15 amide]; 

(2R,4R)-4-Methoxy»pyrrolidine-l ,2-dicarboxyIic acid 2-{ [4-(3-carbamoyl- 
2-oxo-5-trifluoromethy]«2H-pyridin-l-yl)-2-fluoro-pheny]]-amide} l-[(4-chloro- 
phenyl)-amide]; 

(2R,4R)-5-Bromo-l -(4-{ [l-(4-chloro-pheny]carbamoyl)-4-methoxy- 
20 py TO Iidine-2-cai1x>nyl]-am 

carboxylic acid isobutyl ester; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(3-chloro-2- 
oxo-5-trifluoromethyl-2H-pyridin-l-y])-2-fluoro-phenyl]-amide} l-[(4-chloro- 

phenyl)-amide]; 

25 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(3-bromo-5- 

chloro-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} 1 -[(4-chloro-phenyl)- 

amide]; 

(2R,4R)-4-Methoxy-pyirolidine-l ,2-dicarboxylic acid 2-{[4-(5-bromo-3- 
nitro-2-oxo-2H-pyridin-l-yl)-2-fluoro-pheny]]-amide} l-[(4-chloro-phenyl)- 

30 amide]; 
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(2R,4R)-4-Methoxy-pyrroHdine-l,2-dicarboxylic acid 1 -[(4-chloro- 
pheny])-amide] 2-{ [2-fluoro-4-(3-nitro-2-oxo-5-trifluoromethyl-2H-pyridin-l-yl)- 
phenyl]-amide}; 

(2R ) 4R)~4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
5 phenyl)-amide] 2-{ [2-fluoro-4-(5-methy]-3-nitro-2-oxo-2H-pyridin-l-y])-phenyI]- 
amide); 

(2R,4R)-5-Chloro-l-(4-{ [l-(4-chloro-pheny]carbamoyI)-4-methoxy- 
pyrroIidine-2-carbony]]-amino}-3-fluoro-pheny]>2-oxo-l,2-dihydro-pyridine-3^ 
carboxylic acid methyl ester; 
10 (2R,4R)-5-Chloro-l-(4-{[l^ 
pyrrolidine-2-carbonyl]-amino}-3-flu^^ 
carboxylic acid; 

(2R,4R)-4-Methoxy-pyrroHdine-l ,2-dicarboxylic acid 2-{[4-(4-benzyloxy- 
2-oxo-2H-pyridin-l -yl)-2-fluoro-phenyl]-amide} 1 -[(4-chloro-phenyl)-amide]; 
15 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{[4-(4-amino-5- 

fluoro-2-oxo-2H-pyridin-l -yl)-2-fluoro-phenyl]-amide} 1 -[(4-chloro-phenyl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(6-methyl-3-oxo-3H-isoquinolin-2-yl)-phenyl]- 
20 amide}; 

(2R,4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(4-methyl-5-nitro-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{[4-(5- 
25 acetylamino-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro- 
phenyl)-amide]; 

(2R 9 4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(4-amino-2- 
oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} H(4-chloro-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
30 phenyl)-amide] 2-{ [2-fluoro-4-(6-oxo-6H-[3,4 r ]bipyridinyl-l -yl)-phenyl]-amide) ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(4-bromo-2- 
oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)-amide]; 
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(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(4-oxo-4H-furo[3,2-c]pyridin-5-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
5 phenyl)-amide] 2-{ [2-fluoro-4-(1-oxo-lH-[2,6]naphthyridin-2-yl>phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- J ,2^dicarboxyIic acid 2-{ [4-(5-bromo-2- 
oxo-2H-pyridin-l-yl)-2-fIuoro-pheny]]~amide} l-[(4-chloro-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid H(4-chloro 
] 0 phenyl)-amide] 2-{ [2-fluoro-4«(4-oxo-4H-thieno[3,2-c]pyridin-5-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(4-oxo-l ,4-dihydro-imidazo[4,5-c]pyridin-5-yl)- 
phenyl] -amide}; 

15 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{[4-(5-chloro-2- 

oxo-2H-pyridin-l -yl)-2-fluoro-phenyI]-amide) 1 -[(5-chloro-pyridin-2-yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(5-fIuoro-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

20 (2R,4R)- 1 -(4- { [ 1 -(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy- 

pyiTolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-l,6-dihydro-pyridine-3- 

carboxylic acid; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(6-hydroxy-2-oxo-2H-pyridin-l-yl)-phenyl]- 
25 amide} ; 

(2R,4R)-1 -(4-{ [1 -(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy- 
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-l,2-dihydro-pyridine-3- 

carboxylic acid; 

(2R,4R)-l-(4-{[l.(5-Chloro-pyridin-2-y]carbamoyl)-4-methoxy- 
30 pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-l,6-dihydro-pyridine-2- 
carboxylic acid methyl ester; 
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(2R,4R)-[l-(4- { [1 -(5-Chlo^ 
pyrrolidine-2-carbonyl]-amin^^ acid; 

(2R,4R)- 1 -(4- { [ 1 -(5-Chloro-pyridin-2-ylcarbam 
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyI)-2-oxo-l,2-dihydro-pyridine-3- 
5 carboxylic acid methyl ester; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxy]ic acid l-[(5~chlon> 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-3-trifluoromethy]-2H-pyridin-l-yl)- 
phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro 
10 pyridin-2-yI)-amide] 2-{[2-fluoro-4-(4-hydroxy-2-oxo-2H-pyridin-l-yJ)-phenyl]- 
amide}; 

(2R,4R)-l-(4-{ [l-(5-Chloro^ 
pyrrolidine-2-carbonyl]-amino}-3-fluoro^^ 
carboxylic acid; 

] 5 (2R,4R)-4-Methoxy-pyrrolidine- ] ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2~oxo-5-trifluoromethyl-2H-pyridin-l -yl)- 
phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [4-(6-cyclopropyl-2-oxo-2H-pyridin-l -yl)-2-fluoro- 
20 phenyl] -amide}; 

(2R,4R>l-(4-{[l-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy- 
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-l,6-dihydro-pyridine-3« 
carboxylic acid ethyl ester; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
25 pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-hydroxy-2-oxo-2H-pyridin-l-:yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [4-(3,3-dimethyl-2-oxo-azetidin-l -yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
30 pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(7-oxo-7H-thieno[2,3-c]pyridin-6-yl)- 
phenyl]-amide}; 
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(2R,4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-l -aza-spiro[4.5]dec-l-y])-phenyI]- 
amide}; 

(2R,4R)-4-Methoxy-pyrroiidine-l ,2-dicarboxylic acid 2-{ [4-(3-benzoyl-2- 
5 oxo-2H-pyridin-l-yl)-2-fluoro-pheny]]-aniide} H(5-chloro-pyridin~2-yl>amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2- { [2-fluoro-4-(2-methyl-5-oxo-pym)lidin- 1 -yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrro)idine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
10 pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-methy]-6-oxo-piperidin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrro]idine-l,2-dicarboxylic acid 2-{[4-(3- 
acetylsulfarnoy]-2-oxo*2H-pyridin-] -y])-2-fluoro-phenyl]-amide} 1 -[(5~chloro- 
pyridin-2-yI)-amide]; 
15 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2-{[2~fluoro-4-(2-oxo-thiazolidin-3-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yI)-amide] 2-{[2-fluoro-4-(3-methyI-2-oxo-piperidin-l-yl)-phenyI]- 
amide}; 

20 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2- { [2-fluoro-4-(2-oxo-3-sulfamoyl~2H-pyridin- 1 -yl)- 
phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [4-(2,5-dioxo-2,5-dihydro-pyrrol-l -yl)-phenyl]-amide}; 
25 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ f4-(3-amino-2- 

oxo-2H-pyridin-]-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro-pyridin-2-yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid H(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-3-phenoxy-2H-pyridin-l-yl)-phenyl]- 
amide}; 

30 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2-{[4-(2,2-dimethyl-5-oxo-pyrrolidin-l-yl)-2-fluoro-phenyl]- 
amide) ; 
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(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide]2-{[2-fluoro-4-(3-nitro-2-oxo-2H-pyridin-l-yl)-phenyI]- 
amide}; 

(2R,4R)-l-(4-{[l-(5-ChIoro-pyridin-2-ylcarbamoy])-4-methoxy- 

pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-l,2-dihydro-pyridine-3- 
carboxylic acid tert-buty] ester; 

(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxyIic acid 1 -[(5-chloro- 

pyridin-2-y])-amide] 2-{[4-(2,5-dioxo-pyrrolidin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-I,2-dicarboxylic acid 2-{[4-(3- 

benzothiazol-2-y]-2-oxo-2H-pyridin-l -yl)-2-fluoro-pheny]]-amide} ] -[(5-chloro- 
pyridin-2-yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-1 ,2-dicarboxylic acid 2-{ [4-(3-amino-4,6- 
dimethyl-2-oxo-2H-pyridin-]-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro-pyridin-2- 
y])-amide]; 

(2R,4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [4-(3-diethylaminomethyl-2-oxo-2H-pyridin-l -yI)-2- 
fluoro-pheny 1 ]-am i de } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{[4-(3- 

aminomethyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-pheny]]-amide} ] -[(5-chloro- 
pyridin-2-yl)-amide]; 

(2R,4R>4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid 1 -[(5-chloro- 
pyridin-2-yI)-amide] 2-{ [2-fluoro-4-(3-methyl-5-nitro-2-oxo-2H-pyridin-l -y])- 
phenyl] -amide}; 

(2R,4R)- Acetic acid 1 -(4-{ f 1 -(5-chloro-pyridin-2-ylcarbamoyl)-4- . 

methoxy-pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-l,2-dihydro- 
pyridin-3-yl ester; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-({4-[3-(cyclopentanecarbonyl-amino)-2-oxo-2H-pyridin-l- 
yl]-2-fluoro-pheny] } -amide); 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(5-amino-3- 

methyl-2-oxo-2H-pyridin-l -yl)-2-nuoro-phenyJ]-amide} 1 -[(5-chloro-pyridin-2- 
yl)-amide]; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-y!)-amide] 2-({2-fluoro-4-[2-oxo-3-(pyridin-4-ylcarbamoyl)-2H- 
pyridin- 1 -yl]-phenyl } -amide); 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid I-[(5-chloro- 
5 pyridin-2-yl)-amide] 2-{ [4-(3,5-dichloro-2-oxo-2H-pyridin-l -yl)-2-fluoro- 
phenyl] -amide}; 

(2R,4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid 2-{ [4-(3-amino-5- 
bromo-2-oxo-2H-pyridin-1-y])-2-fIuoro-phenyl]-amide} l-[(5-chloro-pyridin-2- 

y])-amide]; 

10 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxy]ic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2-{[4-(3-cyano-2-oxo-2H-pyridin-l-yI)-2-fluoro-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrro]idine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [4-(3-cyano-2-oxo-5-phenyl-2H-pyridin-l-yl)-2-fluoro- 

15 phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[4-(3-ethyl-6-methyl-2-oxo-2H-pyridin-l-yl)-2-fluoro- 

phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
20 pyridin-2-yl)-amide] 2-{[4-(3-cyano-4-dimethylamino-2-oxo-2H-pyridin-l-yl)-2- 
fluoro-phenyl]-amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-methyl-3-nitro-2-oxo-2H-pyridin-l-yI)- 
phenyl]-amide}; 

25 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-y])-amide] 2-{[2-fluoro-4-(5-nitro-2-oxo-3-trifluoromethyl-2H-pyridin- 

1 -y])-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(5-amino-6- 
oxo-6H-[3,4 , ]bipyridinyl-l-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro-pyridin-2- 
30 yl)-amide]; 
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(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{[4-(5-chloro-3- 
nitro-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-pheny]]-amide } ] -[(5-chloro-pyridin-2-yl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ? 2-dicarboxylic acid 2-{[4-(3-carbamoyl- 
5 2-oxo-5-trifluoromethyI-2H-pyridin-l -yI)-2-fluoro-phenyI]-arnide} l-[(5-chloro- 
pyridin-2-yl)-amide]; 

(2R,4R)-5-Bromo- 1 -(4- { [ 1 -(5-chIoro-pyridin-2-ylcarbamoy])-4-niethox ( y- 
pyrrolidine-2-carbonyl]-aniino}-3-fluoro-pheny])-2-oxo-l,2-dihydro-pyridine-3- 
carboxylic acid isobutyl ester; 
10 (2R,4R)-4-Methoxy-pyrrolidine-1,2-dicarboxylic acid 2-{[4-(3-chloro-2- 

oxo-5-trifluoromethy]-2H-pyridin-l -yl)-2-fluoro-phenyl]-amide} 1 -[(5-chloro- 
pyridin-2-yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{[4-(3-bromo-5- 
chloro-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro-pyridin-2- 
15 yl)-amide]; 

(2R 9 4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid 2-{ [4-(5-bromo-3- 
nitro-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyI]-amide } 1 -[(5-chloro-pyridin-2-yl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
20 pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-nitro-2-oxo-5-trifluoromethyI-2H-pyridin- 
1 -y])-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2- { [2-fluoro-4-(5-methyl-3-nitro-2-oxo r 2H-pyridiii- 1 -yl)- 
phenyl]-amide}; 

25 (2R,4R)-5-Chloro-l-(4-{[l-(5-ch]oro-pyridin-2-y]carbamoyl)-4-rnethoxy- 
pyn-olidine-2-carbony]]-amino}-3-fluoro-phenyl)-2-oxo-l,2-dihydro-pyridine-3- 

carboxylic acid methyl ester; 

(2R,4R)-5-Chloro-l-(4-{[l-(5-ch]oro-pyridin-2-ylcarbanioyl)-4-methoxy- 
pyrrolidine-2-carbonyl]-amino}-3-fluoro-pheny])-2-oxo-l,2-dihydro-pyridine-3- 
30 carboxylic acid; 
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(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{[4-(4-benzyloxy- 
2-oxo-2H-pyridin-l-y])-2-fIuoro-pheny]]-amide} l-[(5-chloro-pyridin-2-yl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{[4-(4-amino-5- 
5 f]uoro-2-oxo-2H-pyridin-l -yl)-2-fluoro-phenyl]-arnide} l-[(5-ch]oro-pyridin-2- 
yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(5-nitro-2-oxo-2H-pyridin-1 -yl)-phenyl]- 
amide}; 

10 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(5-chIoro- 

pyridin-2-yI)-amide] 2-{[2-fIuoro-4-(6-methyl-3-oxo-3H-isoquinolin-2-yl)- 
phenyl] -amide}; 

(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(4-methyN5-nitro-2-oxo-2H-pyridin-l -yl)- 
15 phenyl] -amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{[4-(5- 
acetylamino-2-oxo-2H-pyridin-l -yl)-2-fluoro-phenyl]-amide} 1 -[(5-chloro- 
pyridin-2-yl)-amide]; 

(2R,4R)-4-Methoxy-pyrroli dine- 1 ,2-dicarboxylic acid 1 -[(5-chloro- 
20 pyridin-2-yl)-amide] 2-{[2-fluoro-4-(l-oxo-lH-isoquinolin-2-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid 2-{[4-(4-amino-2- 
oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro-pyridin-2-yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(6-oxo-6H-[3,4 f ]bipyridinyl-l-yl)-phenyl]- 
25 amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-oxo-3H-isoquinoIin-2-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{[4-(4-bromo-2- 
oxo-2H-pyridin-l-yl)-2-fluoro-phenyI]-amide} l-[(5-chloro-pyridin-2-yl)-amide]; 
30 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-oxo-4H-furo[3,2-c]pyridin-5-yl)-phenyl]- 
amide}; 
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(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(l-oxo-lH-[2 ? 6]naphthyridin-2-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2- { [4-(5-bromo-2- 
5 oxo-2H-pyridin-]-yI)-2-fluoro-pheny]]-amide) l-[(5-chloro-pyridin~2-y])-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid ]-[(5-chloro- 
pyridin-2-yI)-amide] 2-{ [2-fluoro-4-(4-oxo-4H-thieno[3,2-c]pyridin-5-yl)- 
pheny]]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
1 0 pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(4-oxo- 1 ,4-dihydro-imidazo[4,5-c]pyridin-5- 
y])-phenyl]-amide}; 

4,5-Dihydro-pyrazcle-l ,5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
5-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-y])-phenyl]-amide} ; 

3-Hydroxymethyl-4,5-dihydro-pyrazole-l,5-dicarboxyIic acid l-[(4- 
1 5 chloro-phenyl)-amide] 5-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 

5-Methyl-4,5-dihydro-pyrazole-l,5-dicarboxylic acid l-[(4-chloro- 
pheny])-amide] 5-{ [2-fluoro-4-(2-oxo-2H-pyridin-l -yl)-phenyl]-amide} ; 

3-Methoxymethyl-4,5-dihydro-pyrazole-l ,5-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 5-{[2-fluoro-4-(2-oxo-2H-pyridin-l-yl>phenyl]-amide}; 
20 4,5-Dihydro-pyrazole-l,5-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)- 

amide] 5-{[2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-pheny]]-amide}; 

3-Hydroxymethyl-4,5-dihydro-pyrazole-l ,5-dicarboxyIic acid l-[(5- 
chloro-pyridin-2-yl)-amide] 5-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl>phenyl]- 
amide}; 

25 5-MethyI-4,5-dihydro-pyrazole-l,5-dicarboxylic acid l-[(5-chloro-pyridin 

2-yl)-amide] 5-{[2-fIuoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

3-Methoxymethyl-4,5-dihydro-pyrazole-l ,5-dicarboxylic acid l-[(5- 
chloro-pyridin-2-yl)-amide] 5-{[2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

30 4,5-Dihydro-pyrazole- 1 ,5-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 

5-{[4-(2-methyl-thiazol-4-yl)-phenyl]-amide}; 
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(2R,4R)-4-Methoxy-2-methyI-pyrroIidine-l ,2-dicarboxylic acid 1 -[(4- 
chloro-phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl]-amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
pheny])-amide] 2-[(3,4,5 ? 6-tetrahydro-2H-ri,4 , ]bipyridinyI-4-y]methyI)-amide]; 
5 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 

pheny])-amide] 2-{ [4-(2-dimethylaminomethyI-imidazol-l -yl)-2-f!uoro-phenyI]- 
arnide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{[2-chloro-4-(2- 
oxo-2H-pyridin-l-yI)-phenyI]-amide}l-[(4-ch]oro-pheny])-amide]; 
1 0 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [2-chloro-4-(2- 

oxo-2H-pyridin-l-y]>phenyI]-amide}l-[(5-chloro-pyridin-2-y])-aniide]; 

(2R,4R)-4-Methyl-pyrroIidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2~{ [2-fluoro-4-(2-oxo-2H-pyridin-l-"yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid ] -[(4-chloro- 
15 pheny])-amide] 2-{[2-fluoro^-(2-methylamino-imidazol-l-yI)-pheny]]-arnide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-isopropyl-imidazol-l-yl)-phenyI]-amide} ; 

(2R,4R>4-Methoxy-pyrrolidine-U2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(2-ethyl-imidazol-l-yl)-2-fluoro-phenyl]-amide}; 
20 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2-{ [4-(2-ethyl-imidazol-l -yl)-2-fluoro-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrro]idine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-isopropyl-imidazol-l-yl)-phenyl]-amide} ; 
(2R,4R)-2-Ethyl-4-methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4- 
25 chloro-phenyI)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

4-Methoxy-2-methoxymethyl-pyrrolidine-l,2-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

2-Hydroxymethyl-4-methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4- 
chloro-phenyl)-arnide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 
30 {l-(4-ChJoro-phenylcarbamoyl)-2-[2-fluoro-4-(2-oxo-piperidin-l-yl)- 
phenylcarbamoyl]-4-methoxy-pyrrolidin-2-yl} -acetic acid methyl ester; 
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{ 1 -(4-Chloro-phenylcarbarnoyl)-2-[2-fluoro-4-(2-oxo-piperidin-l -yl)- 
phenylcarbamoyl]-4-methoxy-pyrrolidin-2-yI }-acetic acid; 

4-Hydroxymethyl-pyrrolidine-l ,2-dicarboxyIic acid l-[(4-ch!oro-phenyl)- 
amide] 2- { [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl]-amide } ; 
5 { 1 -(4-Ch]oro-»phenylcarbamoyl)-5-t2-fluoro-4-(2-oxo-piperidin-l -y])- 

phenylcarbamoy]]-pyrroHdin-3-yl } -acetic acid; 

{ l-(4-Ch]oro-phenylcarbamoyI>5-[2-fIuoro-4-(2-oxo-piperidin-l-y]> 
phenylcarbarnoyl]-pyrrolidin-3-yl}-acetic acid methyl ester; 

(2R,4R)-4-Ethy]-pyrrolidine- J ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
1 0 amide] 2- { [2-fluoro-4-(2-oxo-2H-pyridin- ] -yl)-phenyl]-amide } ; 

(2R,4R)-4-IsopropyI-pyrroIidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-aniide}; 

(2R,4R)>4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(3-fluoro-2-oxo-2H-pyridin-l-y])-pheny]]-amide}; 
1 5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yI)-amide] 2-{ [2-fluoro-4-(3-fluoro-2-oxo-2H-pyridin-l -yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{[4-(3-chloro-2- 
oxo-2H-pyridin-l-y])-2-fluoro-phenyl]-amide} l-[(5-chloro-pyridin-2-yl)-amide]; 
20 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(3-chloro-2- 

oxo-2H-pyridin-l -yl)-2-fluoro-phenyl]-arnide} 1 -[(4-chloro-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(3-bromo-2- 
oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]-amide } 1 -[(4-chloro-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(3-bromo-2- 
25 oxo-2H-pyridin-l -yl)-2-fluoro-phenyl]-amide) 1 -[(5-chloro-pyridin-2-yl)-amide]; 
(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
pheny])-amide] 2- { [2-fluoro-4-(3-iodo-2-oxo-2H-pyridin-l -yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-iodo-2-oxo-2H-pyridin-l-yl)-pheny]]- 
30 amide}; 
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(2R,4R)-4-Methoxy-pyrro]idine-l,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-y!)-amide] 2-{[4-(3-ethyI-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]- 
amide}; and 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
5 phenyl)-amide] 2-{[4-(3-ethy]-2-oxo-2H-pyridin-l-yl)-2-fluoro--pheny]]-amide; 
a pharmaceutical^ acceptable salt thereof. 

The invention is also directed to a compound which is: 
(2R,4R) 4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
] 0 phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l -y])-phenyl]-amide} ; 

(2R,4R) 4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{ [2-fluoro-4-(2-oxo>2H-pyridin-l-yl)-phenyl]-amide} ; 

(2R,4R) 4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 
15 (2R,4R) 4-Methoxy-pyirolidine-l,2-dicarboxylic acid l-[(5-ch!oro- 

pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

(2R,4R) 4-Methoxy-pyn*olidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2-oxo-2H-[l,3 , ]bipyridinyl-6 , -yl)-amide]; 

(2R,4R) 4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2-{ [2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-l -yl)-phenyl]- 
amide}; 

(2R,4R) 4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(3-methyl-2-oxo-2H-pyridin-l -yl)-phenyl]-amide) ; 

(2R,4R) 4-Methoxy-pyirolidine-l ,2-dicarboxyIic acid 1 -[(4-chloro- 
25 phenyl)-amide] 2-{[2-fluoro-4-(2-methyl-imidazol-l-yl)-phenyl]-amide); 

(2R,4R) 4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide]; 

(2R,4R) 4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(5-methyl-pyrazol-l-yl)-pheny]]-amide}; 
30 (2R,4R) 4,5-Dihydro-pyrazole-l,5-dicarboxylic acid l-[(4-chloro-phenyl)- 

amide] 5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide] ; 
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(2R,4R) 4-Methoxy-pyrrolidine-l,2-dicarboxyiic acid ]-[(4-chloro- 
phenyl)-amide] 2-[(2-fluoro-4-pyrazol-l-y]-phenyl)-amide]; 

(2R,4R) 4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro~ 
phenyl)-amide] 2-{ [2-fluoro-4-(pyrrolidine-]-carbonyI)-phenyl]-amide}; 
5 (2R,4R)-4-Methoxy-pyrro]idine-l,2-dicarboxyIic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxyIic acid l-[(4-chloro- 
pheny])-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

(2R,4R)-4>Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
1 0 pyridin-2-yl)-amide] 2-{ t2-fluoro-4-(2-oxo-2H-pyridin-l -y])-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(3-methyl-2-oxo-2H-pyridin-1-y])-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrro]idine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-methyl-imidazol-l-yl)~phenyl]-amide}; 
15 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-[(2-oxo-2H-[l ,3']bipyridinyl-6 -y])-amide]; 

(2R,4R)-4-Ethoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-pheny]]-amide}; 

(2R,4R)-4-Methoxy-pyirolidine-l,2-dicarboxylic acid l-[(4-chloro- 
20 pheny])-amide] 2-t(4-dimethylcarbamoyl-2-fiuoro-phenyl>amide]; 

(2R,4R)-4-Methoxy-pyrro]idine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(5-methy]-pyrazol-l-y])-pheny]]-amide}; 

5-Methyl-4,5-dihydro-pyrazole-l,5-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 5-[(3-fluoro-2'-su]famoyl-biphenyl-4-yl)-amide]; 
25 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro- 

pheny])-amide] 2-{ [2-fluoro-4-(4-methy]-2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(3-methy]-2-oxo--2H-pyridin-*l-y])-pheny]]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid 2-{ [2-chloro-4-(2- 
30 oxo-2H-pyridin-l-yI)-phenyl]-amide} l-[(4-chloro-pheny])-amide]; 

(2R,4R)-4-Methoxy-pyrro]idine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-methyl-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 
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(2R,4R)-4-Methoxy-pyrro]idine-1,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(6-methyl-2-oxo-2H-pyridin-l-yI)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-rnethyl-2-oxo-2H-pyridin-l-yI)-pheny]]- 
5 amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(5-chloro- 
pyridin-2-y]>amide] 2-{[2-fluoro-4-(5-methyl-2-oxo-2H-pyridin-l-yl)-phenyI]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro- 
1 0 phenyl)-amide] 2-{ [2-fluoro-4-(5-methy]-2-oxo-2H-pyridin-] -yl)-phenyl]-amide} ; 
(2R,4R>4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ t2»fluoro-4-(4-methy]-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide; 

(2R,4R>4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4~chloro- 
1 5 phenyl)-amide] 2-{ [4-(2,5-dihydrom-pyyrole-l -carbon yl)~2-fluoro-phenyl- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] '2-{[4-(2,5-dihydrom-pyyrole-l-carbonyl)-phenyl-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
20 phenyl)-amide] 2- { [4-(2-methyl-5-oxo-pyrrolidin- 1 -y])-phenyl]-amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(2,5-dihydro-pyrro]e-l-carbonyl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(4-methyl-2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 
25 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-]-carbonyl)-2-fluoro-phenyl]-amide}; 

(2R ? 4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(2-methy]-5-oxo-pyrrolidin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
30 phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-l-carbonyl)-pheny]]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l~[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(4-methyl-2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 
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15 



(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro 
phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-]-carbonyl)-2-fluoro-phenyl]-amide} 
or a pharmaceutical^ acceptable salt thereof. 

The invention is also directed to a pharmaceutical composition comprising 
a compound of formula I admixed with a carrier, diluent, or excipient. 

The invention is also directed to a method for preventing or treating acute, 
subacute, and chronic thrombotic disorder in a mammal is comprising 
administering to a mammal in need thereof a therapeutically effective amount of a 
compound of any of formulas I-X. 

The invention is also directed to a method of inhibiting Factor Xa in a 
mammal, comprising administering to a mammal in need of Factor Xa inhibition a 
Factor Xa inhibition amount of a compound of any of formulas I-X. 

The invention is also directed to a process for preparing a compound of 
Formula I comprising: 

(a) reacting an amino acid of formula IA 



with a reagent capable of placing a protecting group P on the amino group of an 
amino acid to form a protected amino acid given by formula IB: 



W 




O 



IA 




O 



IB 
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wherein is a protecting group and is the same as defined above; 



(b) converting the acid moiety in the compound of formula IB to a acid 

5 halide; 

(c) reacting the acid halide with a haloaniline or a haloamino- 
heterocycle to form a compound having formula IC: 

W 1 



wherein 2} is a halogen and A is as defined above; 

(d) coupling the compound of formula IC with a compound H-B to 
15 give a compound having formula ID: 




\ 



o 



10 



IC 




ID 



20 



(e) removing the protecting group from Compound ID and reacting 
the resulting acid moiety with a C-isocyanate to form a compound of the 
invention. 
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DETAILED DESCRIPTION OF THE INVENTION 
The following definitions are used, unless otherwise described: halo is 
fluoro, chloro, bromo, or iodo. Alky], alkoxy, alkenyl, alkynyl, etc. denote both 
straight and branched groups; but reference to an individual radical such as 
5 "propyl" embraces only the straight chain radical, a branched chain isomer such as 
"isopropyl" being specifically referred to. 

The term "alky!" as used herein refers to a straight or branched 
hydrocarbon of from 1 to 1 1 carbon atoms and includes, for example, methyl, 
10 ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, ter/-butyl, n-pentyl, 

n-hexyl, and the like. The alkyl group can also be substituted with one or more of 
the substituents selected from lower alkoxy, lower thioalkoxy, halogen, nitro, 
cyano, oxo, thio, -OH, -SH, -F, -CF 3 , -OCF 3 , -N0 2 , -C0 2 H, -C0 2 (C 1 -C 6 )alkyl, 

-NH 2 , -NH(C]-C6)alkyl, , -CONR8r9, or -N(Ci-C 6 alkyl) 2 . Preferred 

15 alkyl groups have from 1 to 6 carbon atoms (Cj-Cg alkyl). 

The term "(Ci-C 6 )alkyr as used herein refers to a subset of alkyl which 
means a straight or branched hydrocarbon radical having from 1 to 6 carbon atoms 
and includes, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, 
20 isobutyl, terr-butyl, n-pentyl, n-hexyl, and the like. Sometimes herein lower alkyl 
is referred to as "Ci-Cgalkyl." 

The term 4t (Ci-C 6 )hydroxyalkyr or "hydroxy(C 1 -C 6 )alkyl" as used herein 
means a straight or branched alcohol having from 1 to 6 carbon atoms and 
25 includes, for example, hydroxy methyl, hydroxyethyl, hydroxy-propyl and the like. 

The term "(C2~C 6 )alkenyl" means a straight or branched unsaturated 
hydrocarbon radical having from 2 to 6 carbon atoms and includes, for example, 
ethenyl, 2-propenyl, 1-butenyl, 2-butenyl, 1-pentenyl, 2-pentenyl, 3-methyl-3- 
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butenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 3-heptenyl, 1-octenyl, 1-nonenyl, 1- 
decenyl, 1-undecenyl, 1-dodecenyl, and the like. 

The term "alkylene" as used herein refers to a divalent group derived from 
5 a straight or branched chain saturated hydrocarbon having from 1 to 10 carbon 
atoms by the removal of two hydrogen atoms, for example methylene, 1,2- 
ethylene, 1,1 -ethylene, 1 ,3-propylene, 2,2- dimethylpropylene, and the like. The 
alkylene groups of this invention can be optionally substituted. The alkylene 
group can also be substituted with one or more of the substituents selected from 



10 lower alkyl, lower alkoxy, lower thioalkoxy, halogen, nitro, cyano, oxo, thio, 

-OH, -SH, -F, -CF 3 , -OCF 3 , -N0 2 , -C0 2 H, -C0 2 C 1 -C 6 alkyl, -NH 2 , -NH)^- 



sulfur (O, N, or S) as well as sulfoxyl or sulfonyl (SO or S0 2 ), unless otherwise 

indicated. It is to be understood that alkyl chains interrupted by one or more 
heteroatoms means that a carbon atom of the chain is replaced with a heteroatom 
having the appropriate valency. Preferably, an alkyl chain is interrupted by 1 to 4 
20 heteroatoms and that two adjacent carbon atoms are not both replaced. Examples 
of such groups include methoxymethyl, 3-thiomethylpropyl, and 2- 
thiomethoxyethoxymethyl. 

The term "h etero(C 1 -C6>al ky 1 " as used herein, refers to an alkyl group that 
25 includes one or more heteroatoms such as oxygen, sulfur, or nitrogen (with 

valence completed by hydrogen or oxygen) in the carbon chain or terminating the 
carbon chain. 



C 6 )alkyl, O ,-CONR8R9, 

or -N(Ci~C6alkyl) 2 . Preferred alkylene 
groups have from 1 to 6 carbon atoms (Cj-Cg alkyl). 




15 



The term "heteroatom" as used herein represents oxygen, nitrogen, or 



30 



The term "hydrocarbon chain" as used herein refers to a straight 
hydrocarbon of from 2 to 6 carbon atoms. The hydrocarbon chain is optionally 
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substituted with one or more substituents selected from lower alkyl, lower alkoxy, 
lower thioalkoxy, halogen, nitro, cyano, oxo, thio, -OH, -SH, -F, -CF3, -OCF3, 

-N0 2 , -C0 2 H, -C0 2 (C 1 -C 6 )alkyl, -NH 2 , -NHCQ-C^alkyl, — O , 
-CONR 8 R 9 , or -N(Ci-C6alkyl) 2 . 

The term "hydrocarbon-heteroatom chain" as used herein refers to a 
hydrocarbon chain wherein one or more carbon atoms are replaced with a 
heteroatom. The hydrocarbon-heteroatom chain is optionally substituted with one 
or more substituents selected from lower alkyl, lower alkoxy, lower thioalkoxy, 



10 halogen, nitro, cyano, oxo, thio, ° -OH, -SH, -F, -CF3, -OCF3, -NO2, 

-^a-^CCj-C^alkyl, -NH 2 ,-NH(Ci-C 6 )alkyl,»CONR8R9 > or -N(Ci- 
C 6 alkyl) 2 . 

The term "heteroalkylene" as used herein, refers to an alkylene radical as 
15 defined above that includes one or more heteroatoms such as oxygen, sulfur, or 
nitrogen (with valence completed by hydrogen or oxygen) in the carbon chain or 
terminating the carbon chain. 

The term "(C 3 -C 7 )cycloalkyl" means a cyclopropyl, cyclobutyl, 
20 cylopentyl, cyclohexyl, or cycloheptyl ring, respectively. The (C 3 -C 7 )cycloalkyl 
ring may be optionally substituted with one or more substituents selected from 
lower alkyl, lower alkoxy, lower thioalkoxy, halogen, nitro, cyano, oxo, thio, 



, -OH, -SH, -F, -CF 3 , -OCF3, -N0 2 , -C0 2 H, -CO^Q-C^alkyl, -NH 2 , 
-NH(Ci-C 6 )alkyl, -CONR 8 R 9 , or -N(C]-C6alkyl) 2 . 

The term "halo(Ci-C 6 )alkyl" as used herein means a lower alkyl radical, as 
defined above, bearing at least one halogen substituent, for example, 
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chloromethyl, fluoroethyl, or trifluoromethyl, and the like. Haloalkyl can also 
include perfluoroalkyl wherein all hydrogens of a loweralkyl group are replaced 
with fluorides. 

5 The term "heterocycle" or "heterocyclo" means a saturated or unsaturated 

mono- or polycyclic (i.e. bicyclic) fused, bridged, or spiro bicyclic heterocyclic 
ring system ring incorporating one or more (i.e. 1-4) heteroatoms selected from 
N, O, and S. It is to be understood that a heterocycle is optionally substituted with 
-OH, -O(alkyl), SH, S(alkyl), amine, halogen, acid, ester, amide, amidine, alkyl 

10 ketone, aldehyde, nitrile, fluoroalkyl, nitro, sulphone, sulfoxide or Cl-6 alkyl. 

Monocyclic heterocyclic rings contain from about 3 to 12 ring atoms, with from 1 
to 5 heteroatoms selected from N, O, and S, and preferably from 3 to 7 member 
atoms, in the ring. Bicyclic heterocyclics contain from 7 to 17 member atoms, 
preferably 7 to 12 member atoms, in the ring. Bicyclic heterocyclics contain from 

15 about 7 to about 17 ring atoms, preferably from 7 to 12 ring atoms. Bicyclic 
heterocyclics rings may be fused, spiro, or bridged ring systems. Any of the 
heterocycles may be substituted with up to three groups as selected from the 
substitutions provided for alkyl. 

20 Examples of heterocyclic groups include cyclic ethers (oxiranes) such as 

ethyleneoxide, tetrahydrofuran, dioxane, and substituted cyclic ethers, wherein the 
substituents are those described above for the alkyl and cycloalkyl groups. Typical 
substituted cyclic ethers include propyleneoxide, phenyloxirane (styrene oxide), 
cis-2-butene-oxide (2,3-dimethyloxirane), 3-chlorotetrahydrofuran, 2,6-dimethyl- 

25 1 ,4-dioxane, and the like. Heterocyclo groups containing nitrogen are groups such 
as pyrrolidine, piperidine, pyridin-2-one, piperazine, tetrahydrotriazine, 
tetrahydropyrazole, and substituted groups such as 3-aminopyrrolidine, 4- 
methylpiperazin-l-yl, and the like. Typical sulfur containing heterocycles include 
tetrahydrothiophene, dihydro-l,3-dithiol-2-yl, and hexahydrothiepin-4-yl. Other 

30 commonly employed heterocycles include dihydro-oxathiol-4-yl, tetrahydro- 

oxazolyl, tetrahydro-oxadiazolyl, tetrahydro-dioxazolyl, tetrahydro-oxathiazolyl, 
hexahydrotriazinyl, tetrahydro-oxazinyl, morpholinyl, thiomoipholinyl, 
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tetrahydropyrimidinyl, dioxolinyl, octahydrobenzofuranyl, 
octahydrobenzimidazolyl, and octahydrobenzothiazolyl. For heterocycles 
containing sulfur, the oxidized sulfur heterocycles containing SO or SO2 groups 
are also included. Examples include the sulfoxide and sulfone forms of 
5 tetrahydrothiophene. Examples of unsaturated heterocyclic groups include 

pyridones (1-H pyridin-2-ones), pyrimidones (1H pyrimidin-2-one, 1H pyrimidin- 
4-one), pyrazones (1H pyrazin-2-ones), pyridazones (1H pyridazin-3-one), 
dihydropyrroles, dihydro- and tetrahydro pyridines and the like, as well as any 
unsaturated heterocyclic groups specifically disclosed herein. 

10 

The term "aryl" as used herein refers to an aromatic ring which is 
unsubstituted or optionally substituted by 1 to 4 substituents selected from lower 
alkyl, lower alkoxy, lower thioalkoxy, halogen, nitro, cyano -OH, -SH, -F, -CF3, 

-°> 

-OCF 3 ,-N0 2 , 0 -0O 2 H, -002(0! -C 6 )alkyl, -NH 2 , -NH(C 1 -C 6 )alkyl, 

15 -CONR 8 R 9 , S0 2 alkyl, -SO2NH2, or -N(C 1 -C6alkyl) 2 . Examples include, but 
are not limited to phenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2- 
methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-methoxyphenyl, 3- 
methoxyphenyl, 4-methoxyphenyl, 2-chloro-3-methylphenyl, 2-chloro-4- 
methylphenyl, 2-chloro-5-methylphenyl, 3-chloro-2-methylphenyl, 3-chloro-4- 

20 methylphenyl, 4-chIoro-2-methylphenyl, 4-chlon>3-methylphenyl, 5-chloro-2- 
methylphenyl, 2,3-dichlorophenyl, 2,5-dichlorophenyl, 3,4-dichlorophenyl, 2,3- 
dimethylphenyl, 3,4-dimethylphenyl, thienyl, furanyl, pyrrolyl, pyridyl, pyrimidyl, 
imidazoyl, pyrazinyl, oxazolyl, thiazolyl, naphthyl, benzothienyl, benzofuranyl, 
indolyl, quinolinyl, isoquinolinyl, and quinazolinyl, and the like. 

25 

The term "(GrC7)heterocycloalkenyl" refers to a subset of unsaturated 
heterocyclo, examples of which are provided above. 

The term "aralkyl" as used herein refers to an alkyl radical to which is 
30 appended an aryl group. Representative arylalkyl groups include benzyl, 
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phenylethyl, hydroxybenzyl, fluorobenzyl, fluorophenylethyl, and the like. The 
arylalkyl groups of this invention can be optionally substituted. 

The term "arylene" as used herein refers to a divalent group derived from 
5 an aromatic ring. The arylene group can also be substituted with one or more of 
the substituents listed above for aryl. 

The term "heteroaryl" means an aromatic cyclic or fused polycyclic ring 
system having from 1 to 8 heteroatoms selected from N, O, and S. The heteroaryl 
1 0 groups or fused heteroaryl groups may be unsubstituted or substituted by 1 to 3 
substituents selected from those described above for alkyl, alkenyl, and alkynyl, 
for example, cyanothienyl and formylpyrrolyl. 

Typical heteroaryl groups include 2- or 3-thienyl, 2- or 3-furyl, 2- or 
15 3-pyrrolyl, 2-, 4-, or 5-imidazolyl, 3-, 4-, or 5-pyrazolyl, 2-, 4-, or 5-thiazolyl, 3-, 

4- , or 5-isothiazolyl, 2-, 4-, or 5-oxazoIyl, 3-, 4-, or 5-isoxazolyl, 3- or 

5- 1 ,2,4-triazolyl, 4- or 5-1 ,2,3-triazolyl, tetrazolyl, 2-, 3-, or 4-pyridyl, 3- or 4- 
pyridazinyl, 3-, 4-, or 5-pyrazinyl, 2-pyrazinyl, 2-, 4-, or 5-pyrimidinyL 

20 Aromatic fused heteroaryl groups of from 8 to 20 atoms include but are 

not limited to 1-, 2-, 3-, 5-, 6-, 7-, or 8-indolizinyl, 1-, 3-, 4-, 5-, 6-, or 7- 
isoindolyl, 2-, 3-, 4-, 5-, 6-, or 7-indolyl, 2-, 3-, 4-, 5-, 6-, or 7-indazolyl, 2-, 4-, 5-, 

6- , 7-, or 8-purinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, or 9-quinolizinyl, 2-, 3-, 4-, 5-, 6-, 7-, 
or 8-quinoliyI, 1-, 3-, 4-, 5-, 6-, 7-, or 8-isoquinoliyl, 4-, 5-, 6-, 7-, or 8- 

25 phthalazinyl, 2-, 3-, 4-, 5-, or 6-naphthyridinyl, 2-, 3-, 5-, 6-, 7-, or 8-quinazolinyl, 

3- , 4-, 5-, 6-, 7-, or 8-cinnolinyl, 2-, 4-, 6-, or 7-pteridinyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 
or 8 -4a// carbazolyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, or 8-carbzaolyl, 1-, 3-, 4-, 5-, 6-, 7-, 
8-, or 9-carbolinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9-, or 10-phenanthridinyl, 2-, 3-, 4-, 
5-, 6-, 7-, 8-, or 9-acridinyl, 2-, 4-, 5-, 6-, 7-, 8-, or 9-perimidinyl, 2-, 3-, 4-, 5-, 

30 6-, 8-, 9-, or 10-phenathrolinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, or 9-phenazinyl, 1-, 2-, 3-, 

4- , 6-, 7-, 8-, 9-, or 10-phenothiazinyl, 2-, 3-, 4-, 6-, 7-, 8-, 9-, or 10- 
phenoxazinyl, 2 — , 3 — , 4-, 5 — , 6 — , or 1-, 3-, 4-, 5-, 6-, 7-, 8-, 9-, or 10- 
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benzisoqinolinyl, 2-, 3-, 4-, or thieno[2,3-fc]furanyl, 2-, 3-, 5-, 6-, 7-, 8-, 9-, 10-, or 
1 l-7//-pyrazino[2,3-c]carbazolyl,2-, 3-, 5-, 6-, or 7-2//-furo[3,2-Z?]-pyranyl, 2-, 3-, 

4- , 5-, 7-, or 8-5H-pyrido[2,3-<f|-<>-oxazinyl, 3-, or 5-l//-pyrazolo[4,3-J]- 
oxazolyl, 2-, 4-, or 5-4//-imidazo[4,5-cTlthiazo]yl, 3-, 5-, or 8-pyrazino[2,3- 
d]pyridazinyl, 2-, 3-, 5-, or 6-irnidazo[2,l-£>]thiazolyl, ]-, 3-, 6-, 7-, 8-, or 9- 
furo[3,4-c]cinnolinyl, 1-, 2-, 3-, 4-, 5-, 6-, 8-, 9-, 10, or 1 1 -4//-pyrido[2,3- 
cjcarbazolyl, 2-, 3-, 6-, or 7-imidazo[l,2-b][1,2,4]triazinyl, 7-benzo[b]thienyl, 2— 

5 — , 6 — , or 7-benzoxazolyl, 2 — , A — , 5 — , 6 — , or 7-benzimidazolyl, 2 — , 
__ 6—, or 7-benzothiazolyl, 1-, 2-, 4-, 5-, 6-, 7-, 8-, or 9-benzoxapinyl, 2-, 
10 4-, 5-, 6-, 7-, or 8-benzoxazinyl, 1-, 2-, 3-, 5-, 6-, 7-, 8-, 9-, 10-, or 1 1-1//- 

pyrrolo[l,2-fc][2]benzazapinyl. Typical fused heteroaryl groups include, but are 
not limited to 2—, 3—, 4 — , 5—, 6 — , 7— or 8-quinolinyl, 1—, 3—, 4— 
6 — , 7 — , or 8-isoquinolinyl, 2—, 3 — , A — , 5 — , 6 — , or 7-indolyl, 2 — , 3 — , 

5— , 6—, or 7-benzo[b]thienyl, 2—, A — , 5—, 6—, or 7-benzoxazolyl, 2—, 4 — , 
1 5 5_ 6— , or 7-benzimidazolyl, 2—, A — , 5—, 6—, or 7-benzothiazolyl. 

Other heteroaryl groups include the following groups wherein , " XAAA '" 
indicates the point of attachment, and any of which may be substituted as provided 

* * I 1 

h 1> U 1 1> 

above. ,N 

20 

The term "monocyclic heteroarylene" as used herein refers to a divalent 
group derived from a monocyclic heteroaryl. The arylene group can also be 
substituted with one or more of the substituents listed above for aryl. 

25 The term "(C 4 -C 7 )cycloalkenyr means a cycloalkyl group having one or 

more carbon-carbon double or triple bond. Example includes cyclobutene, 
cyclopentene, cyclohexene, cycloheptene, cyclobutadiene, cyclopentadiene, and 
the like. 
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The symbol " " means a bond. If an asymetric carbon is created by 

such a bond, a particular stereochemistry is not to be implied. 

*vrv» 

The symbol " = " means a double bond. 

5 

The symbol "'w^" indicates covalent points of attachment. 

The following abbreviations are used herein: 
HOAc = Acetic acid 
1 0 DCM = Dichlomethane 

TFA = Trifluoroacetic acid 
THF = tetrahydrofuran 
Me = Methyl 

APCI = Atmospheric pressure chemical ionization 
15 Et = Ethyl 

EtOAc = Ethyl acetate 
MeOH = Methanol 

HPLC = High Pressure Liquid Chromatography 
MPLC = Medium Pressure Liquid Chromatography 
20 EEDQ = N-Ethoxycarbonyl-2-ethoxy-l ,2-dihydroquinoline 

PyBOP = Benzotriazol-1 -yloxytripyrolidinophosphonium 
hexafluorophosphate 

When a bond to a substituent is shown to cross the bond connecting 2 
25 atoms in a ring, then such substituent may be bonded to any atom in the ring, 

provided the atom will accept the substituent without violating its valency. When 
there appears to be several atoms of the substituent that may bond to the ring 
atom, then it is the first atom of the listed substituent that is attached to the ring. 

30 When a bond from a substituent is shown to cross the bond connecting 2 

atoms in a ring of the substituent, then such substituent may be bonded from any 
atom in the ring that is available. 
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When a bond is represented by a line such as 44 " this is meant to 

represent that the bond may be absent or present, provided that the resultant 
compound is stable and of satisfactory valency. 

5 

The term "patient" means all mammals including humans. Examples of 
patients include humans, cows, dogs, cats, goats, sheep, pigs, and rabbits. 

A "therapeutically effective amount" is an amount of a compound of the 
10 present invention that when administered to a patient ameliorates a symptom of 
thrombotic disorders, venous thrombosis, arterial thrombosis, pulmonary 
embolism, myocardial infarction, cerebral infarction, restenosis, cancer, angina, 
diabetes, atrial fibrillation, or heart failure. A therapeutically effective amount of 
a compound of the present invention can be easily determined by one skilled in 
15 the art by administering a quantity of a compound to a patient and observing the 
result. In addition, those skilled in the art are familiar with identifying patients 
having thrombotic disorders, venous thrombosis, arterial thrombosis, pulmonary 
embolism, myocardial infarction, cerebral infarction, restenosis, cancer, angina, 
diabetes, atrial fibrillation, or heart failure. 

20 

The term "pharmaceutical^ acceptable salts, esters, amides, and prodrugs" 
as used herein refers to those carboxylate salts, amino acid addition salts, esters, 
amides, and prodrugs of the compounds of the present invention which are, within 
the scope of sound medical judgment, suitable for use in contact with the tissues 

25 of patients without undue toxicity, irritation, allergic response, and the like, 

commensurate with a reasonable benefit/risk ratio, and effective for their intended 
use, as well as the zwitterionic forms, where possible, of the compounds of the 
invention. The term "salts" refers to the relatively non-toxic, inorganic and 
organic acid addition salts of compounds of the present invention. These salts can 

30 be prepared in situ during the final isolation and purification of the compounds or 
by separately reacting the purified compound in its free base form with a suitable 
organic or inorganic acid and isolating the salt thus formed. 
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In some situations, compounds of the invention may exist in isomeric 
form; for example, as tautomers, enantiomers, or diasteromers. Some compounds 
may exhibit polymorphism. All tautomers, enantiomers, and diasteromers are 
5 inorporated within the definition of the compounds of the invention. It is further 
to be understood that the present invention encompasses any racemic, optically- 
active, polymorphic, or stereoisomeric form, or mixtures thereof, of a compound 
of the invention, which possess the useful properties described herein, it being 
well known in the art how to prepare optically active forms (for example, by 
10 resolution of the racemic form by recrystallization techniques, by synthesis from 
optically-active starting materials, by chiral synthesis, or by chromatographic 
separation using a chiral stationary phase) and how to determine activity or 
cytotoxicity using the standard tests described herein, or using other similar tests 
which are well known in the art. 

15 

Certain compounds of the present invention can exist in unsolvated form 
as well as solvated form including hydrated form. In general, the solvated form 
including hydrated form is equivalent to unsolvated form and is intended to be 
encompassed within the scope of the present invention. 

20 

Referring now to a compound of Formula I, 




C I 
A specific value for G is H, F, or methyl. 

O 

25 A specific value for is CH 2 CH 2 - Other specific values for Wl 

are _CH 2 -CH 2 -CH 2 — — CH 2 -CH 2 -0-CH 2 — , 
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— CH 2 -HC=CH-CH 2 — , — CH 2 -CH 2 CR5r6_ — CH 2 CR5r6ch 2 — , 
— CH 2 -CH 2 CR7r8— — CH 2 CR7r8cH 2 — , — CH 2 -C=R9CH 2 — , 
— CH 2 -CH 2 C=R9— , — CH 2 CH 2 CH 2 CH 2 — , — CH 2 -HC=CH— , 
— CH 2 CH 2 NR5— — CH 2 NR5CH 2 — — CH 2 CH 2 -NH-CH 2 — , 
5 — CO-CHR5-CH 2 — , — CO-CH 2 -CHR5_ _N=CR5-CH=, — N=CR5-CH 2 ~, 
— N=CH-CR5=, — 0-CHR5-CH=, — O-CHRS-CHz— , and — 0-CH 2 -CR5=, ' 
wherein R 5 is -OH, alkyl, halo(C,-C 6 )alkyl, -NR3r4 _ 0 r2 5 halo, -CN, - 
CH 2 OR 2 , -CH 2 -NR 3 R 4 , aryl, monocyclic heteroaryl, alkylaryl, -CONR3r4, _ 
COR 2 , halo(Ci-C 6 )alkyI, or -C0 2 R 2 ; R 6 is H, alkyl, aralkyl, aryl, or monocyclic 

10 heteroaryl; R 7 and R 8 are each independently H, halo, OH, or (C,-C 6 alkyl)-0; 
and R 9 is =0 or =NOR 2 ; 

A specific value for A is phenyl. Another specific value for A is pyridyl. 
Other specific values for A include the following, wherein " ruvvv " indicates the 
1 5 points attachment to either B or NH and halo, (C r C 6 )aIkyl, and halo(C]-C 6 )alkyl 
are as defined earlier in the definitions section: 




A specific value for C is phenyl. Another specific value for C is pyridyl 
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and para-halo pyridyL Other specific values for C include ortho- and para-halo 
phenyl, ortho-, para-dihalophenyl, ortho, meta-dihalophenyl, para-(Ci- 
C 6 )alkoxyphenyl, para-(C r C 6 )alkylphenyl, and meta-halo, para-(C r 
C6)alkylphenyl. 



One specific value forB is Q R , wherein " * xaaa " indicates 

the point of attachment; Q is NH or is absent; and wherein R 1 is OH, — 0-(C r 
C 6 )alkyl, or NR 3 'R 4 \ wherein R 3 ' and R 4 ' are independently H, (C r C- 6 )aIkyl, or 
are joined together to form a optionally substituted saturated or unsaturated 5 to 7 
10 membered ring. 

Another specific value for B is phenyl or phenyl which is substituted at an 
ortho position with formyl, H 2 NS0 2 , MeS0 2 , MeSO, MeS, (Q-C^alkoxy 
carbonyl, OH, Ome, cyano, H2N-CH2 — , HN-(C 1 -C 6 )alkyl-CH 2 — , (d- 
15 C 6 )alkyI 2 N-CH2— . 

Another specific value for B is pyridy] or pyridyl substituted as provided 
in the previous postion. 




20 Another specific value for B is , wherein " — " indicates the 

point of attachment. 



O 

x 




Another specific value for B is RV ^ , wherein " — " indicates 
the point of attachment and which is an optionally substituted 4, 5, 6 or 7- 
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membered ring. When B is * y ' — , R x and R y can be H, halo, (C^ 
C 6 )alkyl, (Ci-C 6 )alkoxy, (Ci-C 6 )carboxyalkyl, or taken together can be 0=. X ni 
can be CH 2 , CH-OH, CH-C0 2 (Ci-C 6 )alkyl, O, S, NH, or N(C r C 6 )alkyl, provided 
that when R x and R y taken together are 0=, X 1 " is CH 2 . 



10 



15 



Another specific value for B is 

,0 p- 




R or a tautomer thereof such as 

,o 



V 1B 



P 18 „ 

R or 



R 18 . When B is 



R 18 or a tautomer thereof, Y 11 



can be CH 2 , CH(C r C 6 )a]kyl, C-CH 2 OH, C-CH 2 0-(C,-C 6 )alkyl, NH, or N(C r 
C 6 )alkyl. R ,s is H, (C,-C 6 )alkyl, hydroxymethyl, CH 2 0-(C,-C 6 )alkyl, or NR3r4. 

Another specific value for B is a 5-membered heteroaryl ring which 
contains at least one nitrogen atom such as imidazolyl, pyrazolyl, triazolyl, 
tetrazolyl, oxadiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, thiazolyl, or 
isothiazolyl, any of which may be optionally substituted with halo, (Ci-C6>alkyl, 
hydroxy(C 1 -C 6 )alkyl, CH 2 0-(d-Q)alkyl, or halo(C r C 6 )alkyl. B can also be 



/ 



, wherein 



indicates the point of attachment; 



X\ Y a , and Z a are each independently CR C or N, wherein R c is H or (Ci-C 6 )alkyl; 
and R 18 is H, (Ci-C 6 )alkyl, hydroxymethyl, CH 2 0-(C,-C 6 )alkyl, CH 2 NR3R4,or, 
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NR3r 4 , wherein R 3 and R 4 are as defined herein. 



10 



o 



a 19' 



J2 



Another specific value for B is 



Ft 20 



, wherein ' 



o 



.19 



indicates the point of attachment. When B is R 20 , J 1f J 2> J3, and 

J 4 can each be C, or one or more of Ji, J 2 , J3, or J 4 can be N. R 19 , R 20 , R 21 , and R 22 
are each independently H, halo, hydroxy, NH 2 , NR 23 R 24 , N0 2 , SH, (Ci-C 6 )alkyl, 
(C r C 6 )alkoxy, halo(Ci-C 6 )alkyl, (Ci-C 6 )alkanoyl, (d-C 6 )alkoxycarbonyl, or (Cr 
C6>alkoxy, wherein R^3 and R^4 are each independently H, (Cj-C6)alky], aralkyl, 
aryl, monocyclic heteroaryl, alkbxycarbonyl, aralkoxycarbonyl, -SO^alkyl, or 
joined together to form a saturated or unsaturated 3 to 7 membered ring. 
Alternatively, R 19 and R 20 , R 20 and R 21 , or R 21 and R 22 , can be together with the 
carbons to which they are attached to form a 5, 6, or seven membered saturated or 
unsaturated cycloalkyl or heterocyclo ring, or an aryl or heteroaryl ring. When 
any of Ji, J 2 , h, or J 4 is N, R 19 , R 20 , R 21 or R 22 , respectively, is absent at that 



15 position. Thus, specific values for B include 
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, wherein " indicates the point of attachment; and R 19 , 



R 20 , and R 21 , R 22 are each independently H, halo, hydroxy, NH 2 , NR 23 R 24 , N0 2 , 
SH, (Ci-C 6 )alkyl, (Ci-C 6 )alkoxy, halo(C,-C 6 )alkyl, (C r Q)alkanoyl, (C r 
5 C 6 )alkoxycarbonyl, or (d-C 6 )aIkoxy, wherein R 23 and R 24 are each 
independently H, (C r C 6 )alkyl, aralkyl, aryl, monocyclic heteroaryl, 
alkoxycarbonyl, aralkoxycarbonyl, -SC^alkyl, or joined together to form a 
saturated or unsaturated 3 to 7 membered ring, or R 19 and R 20 , R 20 and R 2 \ or R 21 
and R 22 , together with the carbons to which they are attached, form a 5, 6, or 
10 seven membered saturated or unsaturated cycloalkyl or heterocyclo ring, or an 
aryl or heteroaryl ring. 

Reference will now be made to a compound of Formula II. 



R 11 




n 
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In < , " — " is a bond or is absent. A specific value for 

X H is CH 2 . Other specific values for X n include CH, O, NH and N. Specific 
values for R 10 and R 11 include H, hydroxy, methoxy, ethoxy, cyano, 

N N 

trifluoromethyl, fluoro, NH 2 , carboethoxy, Me— ^ NH— 9 MeS0 2 N — , H 
5 wherein "**~~ " indicates the point of attachment. Also, R 10 and R 11 can be taken 



R 11 




together to form =0 or =NOH. Thus, specific values for 
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H 

H I 




A specific value for G is H, F, or methyl. 

A specific value for C is phenyl. Another specific value for C is pyridyl. 
Other specific values for C include ortho- and p— halo phenyl, ortho, p~ 
dihalophenyl, ortho, meta-dihalophenyl, p-(C r C 6 )alkoxyphenyl, p--(C r 
C 6 )alkylphenyl, and meta-halo, p— (C 1 -C 6 )alkylphenyl. 

A specific value for A is phenyl. Another specific value for A is pyridyl. 
Other specific values for A include the following, wherein indicates the 

points attachment to either B or NH and halo, (d-C 6 )alkyl, and halo(Ci-C 6 )alkyl 
are as defined earlier in the definitions section: 



15 
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15 



-^y- —^j- --cy- 

Halo Halo (CrCeJalkyl^^ {O^C^yV 



N =\ j — N 




kyK~ 



(CrCeJalkyl , or halofCrC^alkyl 



One specific value for B is Q R , wherein ** ™~ " indicates 

the point of attachment; Q is NH or is absent; and wherein R 1 is OH, — 0-(Cr 

5 C 6 )alkyl, or NR 3 'R 4 ', wherein R 3 ' and R 4 ' are independently H, (Ci-C- 6 )alkyI, or 
are joined together to form a optionally substituted saturated or unsaturated 5 to 7 
membered ring. 

Another specific value for B is phenyl or phenyl which is substituted at an 
10 ortho position with formyl, H2NSO2, MeS02, MeSO, MeS, (Ci-6)alkoxycarbonyl, 
cyano, H 2 N-CH 2 — HN-(C r C 6 )alkyl-CH 2 — (CrC 6 )alkyl 2 N-CH2— . 

Another specific value for B is pyridyl or pyridyl substituted as provided 
in the previous postion. 




Another specific value for B is , wherein " " indicates the 

point of attachment. 





Another specific value for Bis R y ~ , wherein " 99 indicates 
20 the point of attachment and which is an optionally substituted 4, 5, 6 or 7- 
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10 



o 

A, 



R 

membered ring. When B is R y ' ~~ , R x and R y can be H, halo, (Q- 
C 6 )alkyl, (d-C 6 )alkoxy, (C i -C 6 )carbox y al k y 1 , or taken together can be D=. X IU 
can be CH 2 , CH-OH, CH-C0 2 (C r C 6 )alky], O, S, NH, or N(C r C 6 )alkyl, provided 
that when R x and R y taken together are 0=, X in is CH 2 . 

O 

Another specific value for B is R 18 or a tautomer thereof such as 

o 

When B is R 18 or a tautomer thereof, Y 1 

can be CH 2 , CH(C,-C 6 )alkyl, C-CH 2 OH, C-CH 2 0-(C r C 6 )alkyl, NH, or N(C r 
C 6 )alkyl. R 18 is H, (C]-C 6 )alkyl, hydroxymethyl, CH 2 0-(CrC 6 )alkyl, or NR 3 R 4 . 




Another specific value for B is a 5-membered heteroaryl ring which 
contains at least one nitrogen atom such as imidazolyl, pyrazoly], triazolyl, 
tetrazolyl, oxadiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, thiazolyl, or 
isothiazolyl, any of which may be optionally substituted with halo, (d-QJalkyl, 
15 hydroxy(Ci-C 6 )alkyl, CH 2 0-(C r C 6 )alkyl, or haloCQ-^alkyl. B can also be 

i \ 
>=/■ 

r 18 a , wherein " — 99 indicates the point of attachment; 

X a , Y a , and Z a are each independently CR C or N, wherein R c is H or (Ci-C 6 )alkyl; 

and 

R 18 is H, (Ci-C 6 )alkyl, hydroxymethyl, CH 2 0-(C r C 6 )alkyl, CH 2 NR 3 R 4 , 
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or NR 3 R 4 , wherein R 3 and R 4 are as defined herein. 



o 

A, 



,22 



I If 

Another specific value for B is rZ0 , wherein 



« »» 



I II 

1^ .J 3 



o22 



indicates the point of attachment. When B is R 20 , Ji, J2, J3, and 

19 20 2 1 22 

5 J4 can each be C, or one or more of Ji , J2, h> or J 4 can be N. R , R , R , and R 
are each independently H, halo, hydroxy, NH 2 , NR 23 R 2 \ N0 2 , SH, (d-C 6 )alkyl, 
(C r C 6 )alkoxy, halo(C r C 6 )alkyl, (d-C 6 )alkanoyl, (Ci-C 6 )alkoxycarbonyl, or (Q- 
C 6 )alkoxy, wherein R 23 and R 24 are each independently H, (C r C 6 )alkyl, aralkyl, 
aryl, monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SC^alkyl, or 

10 joined together to form a saturated or unsaturated 3 to 7 membered ring. 

Alternatively, R 19 and R 20 , R 20 and R 2 \ or R 21 and R 22 , can be together with the 
carbons to which they are attached to form a 5, 6, or seven membered saturated or 
unsaturated cycloalkyl or heterocyclo ring, or an aryl or heteroaryl ring. When 
any of J lf J 2 , J3, or J 4 is N, R 19 , R 20 , R 21 or R 22 , respectively, is absent at that 



15 position. Thus, specific values for B include 
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R 20 , wherein 44 — " indicates the point of attachment; and R , 

R 20 , and R 21 , R 22 are each independently H, halo, hydroxy, NH 2 , NR 23 R 24 , N0 2 , 
SH, (C r C 6 )alky], (C,-C 6 )alkoxy, halo(C,-C 6 )alkyl, (C r C 6 )alkanoyl, (C,- 
5 C 6 )alkoxycarbonyl, or (Ci-C 6 )alkoxy, wherein R 23 and R 24 are each 
independently H, (C]-C 6 )alkyl, aralkyl, aryl, monocyclic heteroaryl, 
alkoxycarbonyl, aralkoxycarbonyl, -S02alkyl, or joined together to form a 

19 ''O 20 21 21 

saturated or unsaturated 3 to 7 membered ring, or R and R" , R and R , or R 
and R 22 , together with the carbons to which they are attached, form a 5, 6, or 
10 seven membered saturated or unsaturated cycloalkyl or heterocyclo ring, or an 
aryl or heteroaryl ring. 

Reference will now be made to a compound of Formula III: 



R 11 
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I" ^ , " - - - " is a bond or is absent. A specific value for 

X !I is CH 2 . Other specific values for X 11 include CH, O, NH and N. Specific 
values for R 10 and R n include H, hydroxy, methoxy, ethoxy, cyano, 

N N 

o ^ N K 

trifluoromethyl, fluoro, NH 2 , carboethoxy, Me— ^— NH— f MeS0 2 N— , H 
wherein " — " indicates the point of attachment. Also, R 10 and R 1 1 taken together 

R 11 




can be =0 or =NOH. Thus, specific values for 

HO v MeO, EtO 



include 




H 



H 

k Me-^ ^-N — ^ 



MeQ 2 S N 




10 
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HO N 



v_ x 

,G 





If 




ElO 




,or 



10 




In Ria , Z is N, CH, C(C,-C 6 )alkyl, C(C,-C 6 )aIkoxy, or C- 

halo. R12 and R13 are each independently H, halo, (Cj-C 6 )alkyl, or (Ci- 



3«_ 





J 



C 6 )aIkoxy. Specific values for ^"therefore include phenyl, 

pyridyl, p-chlorophenyl, p-fluorophenyl, p-broniophenyl, p-methoxyphenyl, p- 
toluyl, p-chloropyridyl, ortho, p-difluorophenyl, meta, p-difluorophenyl, and meta 
fluoro, paratoluyl. 

A specific value for G is H, F, or methyl. 



A specific value for A is phenyl. Another specific value for A is pyridyl. 
Other specific values for A include the following, wherein " /Vfuvru 99 indicates the 
15 points attachment to either B or NH and halo, (C r C6)alkyl, and halo(Ci-C 6 )alkyl 
are as defined earlier in the definitions section: 
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15 



Halo 

— ^^cyy^ ^^^^ ^/j^ 

(C r C 6 )a)kyl ' ^NcvCeJalkyl 



Haio Halo' 



halo(C r C 6 )alkyK~ 6 R 9 RN 



N=^ /=N «-=N N=\ 



Halo Hato fC*-C«)alkvr 



(C-CJalkyK (C r C 6 )alkyl 



0~ -O 

1 (C r C 6 )alkyl , or hato(C 1 -C 6 )alkyi' 



One specific value for B is R 1 , wherein " ™~ " indicates 

the point of attachment; Q is NH or is absent; and wherein R 1 is OH, — 0-(d- 

5 C 6 )alkyl, or NR 3 'R 4 \ wherein R 3 ' and R 4 ' are independently H, (C r C- 6 )alkyl, or 
are joined together to form a optionally substituted saturated or unsaturated 5 to 7 
membered ring. 

Another specific value for B is phenyl or phenyl which is substituted at an 
10 ortho position with formyl, H2NSO2, MeS0 2 , MeSO, MeS, (Ci-6)alkoxycarbonyl, 
cyano, H2N-CH2 — , HN-(C 1 -C 6 )alkyl-CH 2 — , (CrC 6 )alkyl 2 N-CH2— ■ 

Another specific value for B is pyridyl or pyridyl substituted as provided 
in the previous postion. 




Another specific value for B is , wherein " " indicates the 

point of attachment. 
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o 

I 




R x 

Another specific value for Bis R y ' " , wherein " " indicates 

the point of attachment and which is an optionally substituted 4, 5, 6 or 7- 

o 




rnembered ring. When B is R y ^ , R x and R y can be H, halo, (Q- 
Ce)alkyl, (Ci-C 6 )aIkoxy, (CrC 6 )carboxyaIkyl, or taken together can be 0=. X m 
can be CH 2 , CH-OH, CH-C02(C,-C 6 )alkyl, O, S, NH, or N(Ci-C 6 )alkyl, provided 
that when R x and R y taken together are 0=, X" 1 is CH 2 . 



Another specific value for B is R 18 or a tautomer thereof such as 

JQ p 



6 t$ 



Y» 

10 R 18 or b 18 . When B is R 18 or a tautomer thereof, Y 11 

can be CH 2 , CH(C,-C 6 )alkyl, C-CH 2 OH, C-CH 2 0-(C,-C 6 )a]kyl, NH, or N(C r 

C 6 )alkyl. R 18 is H, (C]-C 6 )a]kyl, hydroxymethyl, CH 2 0-(C,-C 6 )a]kyl, or NR 3 R 4 . 



Another specific value for B is a 5-membered heteroaryl ring which 
15 contains at least one nitrogen atom such as imidazolyl, pyrazolyl, triazolyl, 
tetrazolyl, oxadiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, thiazolyl, or 
isothiazolyl, any of which may be optionally substituted with halo, (CrQ)alkyl, 
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hydroxy(C 1 -C 6 )alkyl, CH 2 0-(Ci-C 6 )alkyl, or halo(Ci-C 6 )alkyl. B can also be 



> 



R 18 8 , wherein " indicates the point of attachment; 

X\ Y\ and Z a are each independently CR C or N, wherein R c is H or (Ci-C 6 )alkyl; 
and R 18 is H, (C,-C 6 )alkyl, hydroxymethyl, CH 2 0-(C,-C 6 )alkyl, CH 2 NR 3 R 4 , or 
NR3r 4 , wherein R 3 and R 4 are as defined herein. 




Another specific value for B is 



, wherein 



±20 



** - « 



o 

A 



indicates the point of attachment. When B is r2 ° , Ji, J2, h, and 

19 20 21 22 

J 4 can each be C, or one or more of Ji , J2, J3, or J 4 can be N. R , R , R , and R 
1 0 are each independently H, halo, hydroxy, NH 2 , NR 23 R 24 , N0 2 , SH, (C r C 6 )alkyl, 
(C r C 6 )alkoxy, halo(C r C 6 )alkyl, (C r C 6 )alkanoyl, (C r C 6 )alkoxycarbonyl, or (Q- 
C 6 )alkoxy, wherein R 23 and R 24 are each independently H, (d-C 6 )alkyl, aralkyl, 
aryl, monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SC^alkyl, or 
joined together to form a saturated or unsaturated 3 to 7 membered ring. 
1 5 Alternatively, R 19 and R 20 , R 20 and R 21 , or R 21 and R 22 , can be together with the 
carbons to which they are attached to form a 5, 6, or seven membered saturated or 
unsaturated cycloalkyl or heterocyclo ring, or an aryl or heteroaryl ring. When 
any of J u h, h, or J 4 is N, R 19 , R 20 , R 21 or R 22 , respectively, is absent at that 
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o 



position. Thus, specific values for B include 





5 SH, (C,-C 6 )alkyl, (d-C 6 )alkoxy, halo(C,-C 6 )alkyl, (C r C 6 )alkanoyl, (C r 
C 6 )alkoxycarbonyl, or (C r C 6 )alkoxy, wherein R 23 and R 24 are each 
independently H, (Ci-C 6 )alkyl, aralkyl, aryl, monocyclic heteroaryl, 
alkoxycarbonyl, aralkoxy carbon yl, -SC^alkyl, or joined together to form a 
saturated or unsaturated 3 to 7 membered ring, or R 19 and R 20 , R 20 and R 2 \ or R 21 

10 and R 22 , together with the carbons to which they are attached, form a 5, 6, or 
seven membered saturated or unsaturated cycloalkyl or heterocyclo ring, or an 
aryl or heteroaryl ring. 



Reference will now be made to a compound of Formula IV: 
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IV 



all 




N 



In * , " — " is a bond or is absent. A specific value for 

X 1 ' is CH 2 . Other specific values for X" include CH, O, NH and N. Specific 
values for R 10 and R n include H, hydroxy, methoxy, ethoxy, cyano, 

N N 

o 

trifluoromethyl, fluoro, NH 2 , carboethoxy, Me-"— NH- , MeS0 2 N— , H 
wherein " — " indicates the point of attachment. Also, R 10 and R n taken together 

R 11 




can be =0 or =NOH. Thus, specific values for 

HO v MeO. 



include 






EtO, 
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N 





F 3 Q 





NC, 





N 




HoN, 




MeQ 2 S N 



Me^. 




N 






, or 



In R 13 , Z is N, CH, C(C r C 6 )a1kyl, C-(d-C 6 )alkoxy, or C- 

halo. R 12 and R 13 are each independently H, halo, (C r C 6 )alkyl, (CrC 6 )alkoxy. 




Specific values for R 13 therefore include phenyl, pyridyl, p- 

chlorophenyl, p-fluorophenyl, p-bromophenyl, p-methoxyphenyl, p-toluyl, p- 
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chloropyridyl, ortho, p-difluorophenyl, meta, para-difluorophenyl, and meta 
fluoro, p-methyl phenyl. 




In b 9 X and Y are each independently N, CH, C-halo, 

5 C(C,-C 6 )a]kyl 7 C-halo(C 1 -C 6 )alkyl, or C-heterocyclo. R 14 and R 15 are each 

independently H, halo, (Ci-C 6 )alkyl, halo(Ci-C 6 )alkyl, or heterocyclo. Specific 




A specific value for G is H, F, or methyl. 



O 

^ JL, 

One specific value for B is R , wherein " ■«« " indicates 

1 5 the point of attachment; Q is NH or is absent; and wherein R r is OH, — 0-(Ci- 

C 6 )alkyl, or NR 3 'R 4 \ wherein R 3 ' and R 4 ' are independently H, (C r C- 6 )alkyU or 
are joined together to form a optionally substituted saturated olr unsaturated 5 to 
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7 membered ring. 

Another specific value for B is phenyl or phenyl which is substituted at an 
ortho position with formyl, H 2 NS0 2 , MeS0 2 , MeSO, MeS, (Ci- 6 )alkoxycarbonyl, 
5 cyano, H 2 N-CH 2 — , HN-(C r C 6 )alkyl-CH2— , (C r C 6 )alkyl 2 N-CH 2 — - 

Another specific value for B is pyridyl or pyridyl substituted as provided 
in the previous postion. 




10 Another specific value for B is , wherein " ™* " indicates the 

point of attachment. 



o 



R x 

Another specific value for Bis R r — , wherein " ~™ 99 indicates 

the point of attachment and which is an optionally substituted 4, 5, 6 or 7- 

o 




A 



15 membered ring. When B is R y ~" , R x and R y can be H, halo, (Ci- 

C 6 )alkyl, (Ci-Ce)alkoxy, (C r C 6 )carboxyalkyl, or taken together can be 0=. X 111 
can be CH 2 , CH-OH, CH-C0 2 (C 1 -C 6 )alkyl, O, S, NH, or N(C,-C 6 )alkyl 9 provided 
that when R x and R y taken together are 0=, X 1 " is CH 2 . 
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Another specific value for B is r18 or a tautomer thereof such as 

o O' o 

N" \ N N\ N \ 



Y 



R 18 or R 18 . When B is R 18 or a tautomer thereof, Y n 

can be CH 2 , CH(C,-C 6 )alkyl, C-CH 2 OH, C-CH 2 0-(C,-C 6 )alkyl, NH, or N(C,- 

C 6 )alkyl. R 18 is H, (C,-C 6 )a1kyl, hydroxymethyl, CH 2 0-(C r C 6 )alkyl, or NR 3 R 4 . 

5 

Another specific value for B is a 5-membered heteroaryl ting which 
contains at least one nitrogen atom such as imidazolyl, pyrazolyl, triazolyl, 
tetrazolyl, oxadiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, thiazolyl, or 
isothiazolyl, any of which may be optionally substituted with halo, (Ci-Ce)alkyl, 
10 hydroxy(C r C 6 )alkyl, CH 2 0-(d-C 6 )alkyl, or halo(Ci-C 6 )alkyl. B can also be 
■H, ^x„ 

R 18 a , wherein " indicates the point of attachment; 

X a , Y a , and Z a are each independently CR C or N, wherein R c is H or (C,-C 6 )alkyH 

and 

R 18 is H, (C,-C 6 )alkyl, hydroxymethyl, CH 2 0-(C r C 6 )alkyl, or NR 3 r4. 

15 



o 



V 




N \J 4 ' 



R 



Another specific value for B is r2 ° , wherein " indicates the 
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10 



15 



o 

A 



322 



point of attachment. When B is R 20 , Jj, J 2 , J3, and J 4 can each be 

C, or one or more of Ji, J 2 , J3, or J4 can be N. R 19 , R 20 , R 2 \ and R 22 are each 
independently H, halo, hydroxy, NH 2 , NR 23 R 24 , N0 2 , SH, (C,-C 6 )alkyl, (d- 
C 6 )aIkoxy, haIo(d-C 6 )alkyI, (CrC6)aIkanoyI, (Ci-C 6 )alkoxycarbonyl, or (Ci- 

C 6 )aIkoxy, wherein R 2 -* and R 24 are each independently H, (Ci-C6)alkyl, aralkyl, 
aryl, monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbony], -SC>2aIkyl, or 
joined together to form a saturated or unsaturated 3 to 7 membered ring. 
Alternatively, R 19 and R 20 , R 20 and R 2 \ or R 21 and R 22 , can be together with the 
carbons to which they are attached to form a 5, 6, or seven membered saturated or 
unsaturated cycloalkyl or heterocyclo ring, or an afyl or heteroaryl ring. When any 
of Ju J2, h, or J 4 is N, R 19 , R 20 , R 21 or R 22 , respectively, is absent at that position. 



Thus, specific values for B include 

o 




^19 





,or 



, wherein 



indicates the point of attachment; and R 19 , R 20 , and R 21 , R 22 are each 
independently H, halo, hydroxy, NH 2 , NR 23 R 24 , N0 2 , SH, (Ci-C 6 )alkyl, (Ci- 
C 6 )alkoxy, halo(C r C 6 )alkyl, (Ci-C 6 )alkanoyl, (CrC 6 )alkoxycarbonyl, or (Ci- 

C 6 )alkoxy, wherein R 23 and R 24 are each independently H, (Ci-C 6 )alkyl, aralkyl, 
aryl, monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SC^alkyl, or 
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joined together to form a saturated or unsaturated 3 to 7 membered ring, or R 19 and 
R 20 , R 20 and R 21 , or R 21 and R", together with the carbons to which they are 
attached, form a 5, 6, or seven membered saturated or unsaturated cycloalkyl or 
heterocyclo ring, or an aryl or heteroaryl ring. 

Reference will now be made to a compound of Formula V; 




V 




In * , " — " is a bond or is absent. A specific value for 

X n is CH2. Other specific values for X 11 include CH, NH and N. Specific values 
10 for R 10 and R 1 1 include H, hydroxy, methoxy, ethoxy, cyano, trifluoromethyl, 

N N 

o ^rA 

II 1 

fluoro, NH 2 , carboethoxy, Me— ^ NH- f MeSG 2 N— , H , wherein " — 99 
indicates the point of attachment. Also, R 10 and R 11 taken together can be =0 or 
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R 11 
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i 



Specific values for r13 therefore include phenyl, pyridyl, p- 

chlorophenyl, p-fluorophenyl, p-bromophenyl, p-methoxyphenyl, p-toluyl, p- 
chloropyridyl, ortho, p-difluorophenyl, meta, p-difluorophenyl, and meta fluoro, 
p-methyl phenyl. 




In ~b y x and Y are each independently N, CH, C-halo, 

C(C r C 6 )alkyl, C-halo(Ci-C 6 )alkyl, or C-heterocyclo. R 14 and R 15 are each 
independently H, halo, (d-C 6 )alkyl, halo(C,-C 6 )alkyl, or heterocyclo. Specific 



values for 




b include 



CL Me v F 3 a 



10 ™^y~ B , ~~"t^ B , -&~ b , 



< 0n 





Me 



B F.CI, orM/ F.CI.orMe^ 



V, CI, or Me > F, CI, or Me f or 



~~^_>~B 




>B 



A specific value for G is H, F, or methyl. 

15 
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In R 




is absent or is a fused heterocyclic or 



fused heteroaryl ring, provided that when ' is present, Y' is C. X' and Y' 
are eaqch independently N, CH, C-halo, C-halo, C-(C 1 -C 6 )alky], C-halo(Ci- 
C 6 )alkyl, CMQ-QOalkoxy, C-OH, C-S0 2 Me, C-S0 2 NH 2 , C-SOMe, C-SMe, C- 
C0 2 (C,-C 6 )a]kyI, C-CN, or C-CH 2 NH 2 . Specific values for 



10 MeS 




, and 
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Reference will now be made to a compound of Formula VI. 



R 11 




5 In * , " — " is a bond or is absent. A specific value for 

X n is CH 2 . Other specific values for X n include CH, NH and N. Specific values 
for R 10 and R 51 include H, hydroxy, methoxy, ethoxy, cyano, trifluoromethyl, 

N N 

fluoro, NH 2 , carboethoxy, Me-^—NH- , MeS0 2 N— , H .wherein" — " 
indicates the point of attachment. Also, R 10 and R 11 taken together can be =0 or 



R 11 
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HO v MeO v EtO v F v 

,G / \ ,G / \ ja / \ G 




N 









N 





H 2 N 





H 



MeQ 2 S N 




N 




N 






HO- 




In 



o 

BO J^TT 



N 




, or 



R , Z is N, CH, C(C,-C 6 )alkyl, C-(C,-C 6 )alkoxy ,or C- 



halo. R ,2 andR 13 are each independently H, halo, (Ci-C6)alkyl, (Q-C^alkoxy. 




Specific values for R 13 therefore include phenyl, pyridyl, p- 

chlorophenyl, p-fluorophenyl, p-bromophenyl, p-methoxyphenyl, p-toluyl, p- 
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chloropyridyl, ortho, p-difluorophenyl, meta, p-difluorophenyl, and meta fluoro, 
p-methyl phenyl. 




In B , X and Y are each independently N, CH, C-halo, 

5 C(C r C 6 )alkyl, C-halo(C r C 6 )alkyl, or C-heterocyclo. R 14 and R 15 are each 

independently H, halo, (CrC 6 )alkyl, halo(C r C 6 )alkyl, or heterocyclo. Specific 

x ... 

w«/ V-B VW1 "^ \™B — 
values for include , ^-^ , F 

CI Me F 3 C On *<^~\„ B 

— / V-B }r~B B \ 






Me , V_/^ B , F, CI, or Me^ f F, CI, or Me^ 

10 F, CI, or Me ? F, CI, or Me ? or N 



A specific value for G is H, F, or methyl, 
o 

R 1 

In , Q is NH or is absent. R 1 is OH, -0-(C r C- 6 )alkyl, 

15 (C 3 -C- 7 )cycloalkyl, (C 3 -C- 7 )heterocyclo, (C 4 -C- 7 )cycloalkenyl, (C 4 -C- 

7 )heterocycloalkenyl, aryl, monocyclic heteroaryl, or -NR^R^, wherein R^ and 
R 4 are independently H, (C r C- 6 )alkyl, aralkyl, aryl, monocyclic heteroaryl, 
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alkoxycarbonyl, aralkoxycarbony], -SC^alkyl, or joined together to form a 

saturated or unsaturated 5 to 7 membered ring. Thus, specific values for 

o 



5 




Reference will now be made to a compound of Formula VII. 



R 11 
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In ? , 44 - - - " is a bond or is absent. A specific value for 

X H is CH 2 . Other specific values for X 11 include CH, O, NH and N. Specific 
values for R 10 and R n include H, hydroxy, methoxy, ethoxy, cyano, 

N N 

o 

trifluoromethyl, fluoro, NH 2 , carboethoxy, Me- 11 — NH- , MeS0 2 N— H 
wherein " indicates the point of attachment. Also, R 10 and R n taken together 

R 11 



can be =0 or =NOH. Thus, specific values for 

HO. MeO v 







N 



EtO, 





include 




N 






F 3 C. 





NC, 





N 



H 



.G 
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MeOj 





O 



I 



O v HO N 

\ v \ 

,G 7 \ G 



N 






, or 





J 



In R 13 , Z is N, CH, C(C,-C 6 )alkyl, C(Ci-C 6 )alkoxy, or C- 

halo. R' 2 and R 13 are each independently H, halo, (Ci-C 6 )alkyl, (C r C 6 )alkoxy. 




Jl 



Specific values for R 13 therefore include phenyl, pyridyl, p- 

chlorophenyl, p-fluorophenyl, p-bromophenyl, p-methoxyphenyl, p-toluyl, p- 
chloropyridyl, ortho, p-difluorophenyl, meta, p-difluorophenyl, and meta fluoro, 
p-methyl phenyl. 




10 In b 9 X and Y are each independently N, CH, C-halo, 

C(C r C 6 )alkyl, C-halo(C r C 6 )alkyl, or C-heterocyclo. R 14 and R 15 are each 
independently H, halo, (C]-C 6 )alkyl, halo(Ci-C 6 )alkyl, or heterocyclo. Specific 
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values for b include 




CL Me F 3 C On 

Me , F, CI, or Me F, CI, or Mer~ 

* » s 

~\y~ B , ^3^ b /=\ 

F, CI, or Me f F, CI, or Me ? or ^-n 



A specific value for G is H, F, or methyl. 



O 

x 




Ft 

In compounds of Formula VII, R y ' ~~~ is an optionally substituted 
4, 5, 6 or 7-membered ring, wherein R x and R y are H, halo, hydroxymethyl, (C r 
1 0 C 6 )alkyl, (C,-C 6 )alkoxy, or wherein R x and R y are H, halo, (d-C 6 )alkyl, (C r 
C 6 )alkoxy, (C r C 6 )carboxyalkyl, or taken together are 0=. X 1 " is CH 2 , CH-OH, 
CH-C0 2 (C,-C 6 )alkyl, O, S, NH, or N(Q-C 6 )alkyl, provided that when R x and R y 
taken together are 0=, X 1 " is CH 2 . Thus, specific values for 

RX ~7\^y -A -[A] V' w. N ^N-(C r C 6 )alkyl 
B y ~ include V\ N— J. O . > » 



WO 03/045912 



PCT/IB02/04757 



-114- 



O 

K 



^ ' 



Me OH 




O O 



NH 



^N A N-(Ci-C 6 )a.kyl ^ A^-Crf alky. ^X-^ 



o 

i 



o 

^N^N-fCrCeJalkyl 



Any of the specific values for 




may be further optionally substituted with one, two or three 
substitutent groups selected from the group consisting of halo, (C,-C 6 )alkyl, 
haIo(C,-C 6 )alkyl, or hydroxymethyl. 



Reference will now be made to a compound of Formula VIE. 

R 11 




vm 
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a11 



3 10* 




I" k » " — " is a bond or is absent. A specific value for 

X" is CH 2 . Other specific values for X" include CH, O, NH and N. Specific 
values for R 10 and R n include H, hydroxy, methoxy, ethoxy, cyano, 

N N 

O *yK 
trifluoromethyl, fluoro, NH 2 , carboethoxy, Me—" — NH— 9 MeS0 2 N , H 

wherein 44 — 99 indicates the point of attachment. Also, R 10 and R 11 taken together 

D 11 



can be =0 or =NOH. Thus, specific values for * 

HO v MeCX EtO 




N 




N 







N 



F 3 C. 







NQ 



include 




N 






H 



H 2 N | 



MeQ 2 S N 
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O v HO N 

\ X 

JQ 





O 





If 




,or 




J 



I" R " , Z is N, CH, C(C,-C 6 )a]kyl, C(C,-C 6 )alkoxy, or C- 

halo. R' 2 and R 13 are each independently H, halo, (C]-C 6 )alky], (C,-C 6 )alkoxy. 




J 



Specific values for R 13 therefore include phenyl, pyridyl, p- 

chlorophenyl, p-fluorophenyl, p-bromophenyl, p-methoxyphenyl, p-toluyl, p- 
chloropyridyl, ortho, p-difluorophenyl, meta, p-difluorophenyl, and meta fluoro, 
p-methyl phenyl. 




10 In b 9 x and Y are each independently N, CH, C- 

halo, C(Ci-C 6 )alkyl, C-halo(Cj-C 6 )alkyl, or C-heterocyclo. R 14 and R 15 are each 
independently H, halo, (CrC 6 )alkyl, halo(C r C 6 )alkyl, or heterocyclo. Specific 
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values for 



CI N Me 




a include VJ^ B , 





FoC. 



< C-N. 



B 



M 

Me 



™~% L _jr~ F, CI, or Me^^ F, CI, orMe / ^ 



F, CI, or Me^ F, CI,orMe or ^— n 




In compounds of Formula VIII, 



R is can exist in tautomeric 




form as 



"*18 



"■is, or 



R is . Furthermore, in 



10 



R is , Y n is CH, CR 18 , or N. R 18 is H, (C,-C 6 )alkyl, hydroxymethyl, 

CH 2 0-(Ci-C 6 )a]kyl, or NR 3 R 4 , wherein R 3 and R 4 are each independently H, 
(Ci-C6)alkyl, aralkyl, aryl, monocyclic heteroaryl, alkoxycarbonyl, 
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aralkoxycarbonyl, -SCbalkyl, or joined together to form a saturated or unsaturated 

3 to 7 membered ring. Thus, specific values for R is include 
,p 

Me* 



A specific value for G is H, F, or methyl. 

Reference will now be made to a compound of Formula IX. 

R 11 




IX 



311 



5 10- 




In < , " — " is a bond or is absent. A specific value for 

10 X 11 is CH 2 . Other specific values for X 11 include CH, O, NH and N. Specific 
values for R 10 and R 11 include H, hydroxy, methoxy, ethoxy, cyano, 
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N N 

o »*yK 

trifluoromethyl, fluoro, NH 2 , carboethoxy, Me— N— NH- , MeS0 2 N — , H 
wherein indicares the point of attachment. Also, R 10 and R n taken together 

R 11 



R 10 /»* 



V ll 




can be =0 or =NOH. Thus, specific values for 



include 




HO N 



F 3 C. 




NC, 




f 





H 2 N 





N 





EtO 




7 



N 
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j 



In k 13 , Z is N, CH, C(C r C 6 )alkyl, or C-halo. R 12 and R 13 

are each independently H, halo, (Ci-C 6 )alkyl, (C!-C 6 )alkoxy. Specific values for 




J 



R 13 therefore include phenyl, pyridyl, p-chlorophenyl, p- 
fluorophenyl, p-bromophenyl, p-methoxyphenyl, p-toluyl, p-chloropyridyl, ortho, 
p-difluorophenyl, meta, p-difluorophenyl, and meta fluoro, p-methyl phenyl. 




In B , X and Y are each independently N, CH, C-halo, 

C(Ci-C 6 )alkyl, C-halo(C r C 6 )alkyl, or C-heterocyclo. R 14 and R 15 are each 
independently H, halo, (C]-C 6 )alkyl, halo(C r C 6 )alkyl, or heterocyclo. Specific 



10 values for 




»15 



B include 




*B 



R ^y B ~^> B "~Q- B °' 





^ // 



*0n 



v / == \ B Me. F 3 C V-N 

~\y~B ~\^b 



B 
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In R 18 ^ 23 , X a , Y a , and Z a are each independently CH, CR 18 orN; 
and R 18 is H, (Ci-C 6 )alkyU hydroxymethyl, CH 2 0-(C 1 -C 6 )alkyl, CH 2 NR3r 4 or 
5 NR 3 R 4 , wherein R 3 and R 4 are each independently H, (Ci-C 6 )alkyl, aralkyl, aryl, 
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -S02alkyl, or joined 
together to form a saturated or unsaturated 3 to 7 membered ring. Thus, specific 

N >\ 

values for R ^ include imidazolyl, pyrazolyl, triazolyl, tetrazolyl, 

oxadiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, thiazolyl, and isothiazolyl, any of 
10 which may be optionally substituted with halo, (C r C 6 )alkyI, hydroxy(C r C 6 )alkyl, 

CH 2 0-(Ci-C 6 )alkyl, or halo(C,-C 6 )alkyl. Other values for R 

-NMSo 




include 

N , and 





7 \ 




N 



15 
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A specific value for G is H, F, or methyl. 



Reference will now be made to a compound of Formula X. 




B 



N 




In * , " - - - " is a bond or is absent. A specific value for 

X" is CH 2 . Other specific values for X 11 include CH, O, NH and N. Specific 
values for R 10 and R n include H, hydroxy, methoxy, ethoxy, cyano, 

N N 

o %^ 
trifluoromethyl, fluoro, NH 2 , carboethoxy, Me— ^ NH— f MeS0 2 N — , H 

wherein M **~* " indicates the point of attachment. Also, R 10 and R n taken together 



,10- 




10 



can be =0 or =NOH. Thus, specific values for 



include 
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HO. MeO v EtO, 



5 




In R 13 , Z is N, CH, C(Cj -C 6 )alkyl, -(C, -C 6 )alkoxy, or C- 

halo. R 12 and R 13 are each independently H, halo, (C]-C 6 )alkyl, (Ci-C 6 )alkoxy. 
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Specific values for r13 therefore include phenyl, pyridyl, p- 

chlorophenyl, p-fluorophenyl, p-bromophenyl, p-methoxyphenyl, p-toluyl, p- 
chloropyridyl, ortho, p-difluorophenyl, meta, p-difluorophenyl, and meta fluoro, 
p-methyl phenyl. 




In b 9 x and Y are each independently N, CH, C-halo, 

C(Ci-C 6 )alkyl, C-halo(Ci-C 6 )alkyl, or C-heterocyclo. R 14 and R 15 are each 
independently H, halo, (Ci-C 6 )alkyl, halo(C r C 6 )alkyl, or heterocyclo. Specific 
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10 



o 

x 



^2 



d22 



□21 



In 



20 



, Ji, h, J3, and J 4 are each C, or one of Ji, J 2 , J3, 



and i A is N. R 19 , R 20 , R 21 , and R 22 are each independently H, halo, hydroxy, NH 2 , 
NR 23 R 24 , N0 2 , SH, (C r C 6 )alkyl, (C r C 6 )alkoxy, halo(C,-C 6 )alky], (C,- 
C 6 )alkanoyl, (C r C 6 )alkoxycarbonyl, or (d-C 6 )alkoxy, wherein R 23 and R 24 are 
each independently H, (C r C 6 )alkyl, aralkyl, aryl, monocyclic heteroaryl, 
alkoxycarbony], aralkoxycarbonyl, -SC^alkyl, or joined together to form a 
saturated or unsaturated 3 to 7 membered ring, or R 19 and R 20 , R 20 and R 21 , or R 21 
and R 22 , together with the carbons to which they are attached, form a 5, 6, or 7 
membered saturated or unsaturated cycloalkyl or heterocyclo ring, or an aryl or 
heteroaryl ring. Also, when any of 3 U h, h, or J 4 is N, R 19 , R 20 , R 21 or R 22 , 
respectively, is absent at that position. Thus, specific values for 
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A specific value for G is H, F, or methyl. 

5 PREPARATION OF COMPOUNDS OF THE INVENTION 

Processes and novel intermediates for preparing compounds of formula I 
are provided as further embodiments of the invention and are illustrated by the 
following procedures in which the meanings of the generic radicals are as given 
above unless otherwise qualified. Certain compounds of formula I are useful as 
] 0 intermediates for preparing other compounds of formula I. 

It is also noted that compounds of formula I can be prepared using 
protecting groups. It is to be noted that the appropriate use and choice of 
protecting groups is well-known by one skilled in the art, and is not limited to the 

15 specific examples below. It is also to be understood that such groups not only 
serve to protect chemically reactive sites, but also to enhance solubility or 
otherwise change physical properties. A good general reference for protecting 
group preparation and deprotection is Protecting Groups in Organic Synthesis by 
T.W. Green and P.G. Wuts. A number of general reactions such as oxidations and 

20 reductions etc. are not shown in detail but can be done by methods understood by 
one skilled in the art. General transformations are well-reviewed in 
Comprehensive Organic Transformation by Richard Larock, and the series" 
published by Wiley-Interscience. In general, the starting materials are obtained 
from commercial sources unless otherwise indicated. 

25 

It will be appreciated by those skilled in the art that compounds of the 
invention having one or more chiral centers may exist in and be isolated in 
optically active and racemic forms. Some compounds may exhibit polymorphism. 
It is to be understood that the present invention encompasses any racemic, 



WO 03/045912 



PCT/IB02/04757 



-127- 

optically-active, polymorphic, geometric, or stereoisomeric form, or mixtures 
thereof, of a compound of the invention, which possess the useful properties 
described herein, it being well known in the art how to prepare optically active 
forms (for example, by resolution of the racemic form by recrystallization 
5 techniques, by synthesis from optically-active starting materials, by chiral 

synthesis, or by chromatographic separation using a chiral stationary phase) and 
how to determine activity or cytotoxicity using the standard tests described herein, 
or using other similar tests which are well known in the art. 

10 It will be further appreciated by the skilled artisan that the following 

schemes depict the synthesis of some compounds of the invention. It is to be 
understood, however, that compounds of the invention other than those 
specifically disclosed can be prepared using the strategies depicted in the schemes. 

15 One method for making compounds of the invention is disclosed in 

Scheme 1 . The route is useful for a wide variety of starting materials with 

variable W 1 groups, provided the appropriate protecting group is utilized, if 
necessary. The scheme is also employed for both racemic mixtures and 
enantiomerically pure compounds. The method comprises reacting an amino acid 
20 having Formula A with a reagent capable of forming a protecting group on the 
amino group of an amino acid to form compound with Formula A-l. In Scheme 

1, pl is a protecting group and is the same as defined above. The compound 
of Formula A-l is next converted into an acid halide. Alternatively the carboxylic 
acid may be activated by a number of coupling reagents, but not limited to, such 

25 as BOP, PYBOP, HATU, EEDQ, or GDI. The acid halide is then reacted with a 
haloaniline or a haloaminoheterocycle to form a halide having Formula D, where 
Y is a halogen and A is as defined above. The compound with Formula D is then 
subjected to a coupling reaction with a compound having B to give a compound of 
Formula E. The protecting group is then removed from compound E and the 

30 resulting compound reacted with an isocyanate having C to form a compound of 
Formula I. Finally, as relating to Scheme 1 and subsequent schemes, it is to be 
noted that compounds of the invention wherein G has any of the provided 
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meanings other than H can be easily prepared by techniques available to the 
skilled artisan. For example, compounds wherein G is alkyl can be prepared by 
alkylation of I, or by alkylation of a corresponding ester of A, B D, or E. 

Scheme 1 

ia/1 p 1 1) Conversion pi u/ i _ 

^A^ G /*\|_| Protection F VV 3 to Acid Haiide , £ kLV G a v 

1 2 n T 1 2 n 2 ) h 2 n^ Y 1 2 X 

O O O O O 

A A-1 Y D 



p1 1) Deprotection H W 1 r 

1) Coupling with B jy^y**m-A-B ~ C-N^N^NH-A-B 

Y 1 Mr 2) C X T 



E 



Scheme 2 provides a more detailed approach to the preparation of 
compounds of the invention. The synthetic route starts by protecting an amino 

10 acid A with dw^rr-butyl dicarbonate in tetrahydrofuran with 2M NaOH as the 
base. The resulting BOC-protected amino acid B-l is converted into the acid 
chloride using oxalyl chloride, with pyridine added to prevent deprotection. The 
acid chloride or acid is then immediately reacted with a bromoaniline or 
bromoaminoheterocycle of choice. The resulting bromide is then typically 

1 5 subjected to a Suzuki coupling with a boronic acid, although other coupling 

conditions may be used to provide D-l . Compound D-l is then deprotected with 
33% trifluoroacetic acid in dichloromethane and allowed to react with an 
isocyanate in the presence of an amine base such as triethylamine in 
tetrahydrofuran or the like. This route is useful for preparing compounds 

20 containing biaryl A-B groups; i.e., where both A and B are aryl. 
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Scheme 2 



(BOC) 2 0 




b 3 n/thf c 



i 

5 Another method of making compounds of the invention is depicted in 

Scheme 3. The route summarized in Scheme 3 is useful for synthesizing a wide 
variety of A-B groups. The chemistry is similar to Scheme 1 , but the second step 
(i.e., the conversion of B to D) introduces different substituted aniline or 
aminoheterocycle. By selecting an appropriately substituted aniline or 

10 aminoheteroary] group, a wide variety of B groups can be introduced. For 

example, when Z is a cyano group, the corresponding imidazole and imidazoline 
compounds can be made using techniques known to the skilled artisan. When Z is 
a methyl ester or the like, the corresponding amides and ketones can be 
synthesized via a number of methods available to the skilled artisan. For example, 

15 an amide is prepared by hydrolyzing the ester with lithium hydroxide or TMSOK 
or the like, treating the resulting carboxylic acid with a typical peptide coupling 
reagent such as HATU or PYBOP followed by introduction of the desired amine. 
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Et 3 N/THF c 



Compounds of the invention may also be prepared as provided in Scheme 
5 4. Thus, a mixture of F (where Z is a halide and Y is an amino or nitro group), B 
(where B is a nitrogen-containing ring, an amine or amide), K3PO4, Cul, and 
rra/w-diaminocyclohexane is heated in dioxane at reflux to obtain compound G. 
In the case where Y is a nitro group, the moiety is reduced to the amino group 
with RaNi and EtOH under a hydrogen atmosphere. The appropriate aniline G, 

10 EEDQ, triethylamine and carboxylic acid H are heated at reflux in chloroform to 
produce J. Finally, a solution of compound J, TFA and DCM is stirred at room 
temperature for 1 h and then concentrated under reduced pressure. The resulting 
oil is dissolved in THF and cooled to 0 °C followed by the addition of 
triethylamine and the appropriate isocyanate to produce invention compound K. 

15 Scheme 4 



j 
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Scheme 5 provides an approach to compounds of the invention wherein X n 



10 




in " (c.f., Formulas II-X), is N and " — " is a bond. Thus, 

aniline M is converted to an acrylamide N by the addition of acryoyl chloride and 
a base, such as saturated sodium bicarbonate, in a solvent such as ethyl acetate at 
room temperature. Alternatively, the aniline may be converted to N by the 
addition of an acrylic acid and adding a coupling reagent such as 
dicyclohexylcarbodi-imide (DCC), 0-(7-azabenzotriazol-l -y])-N,N,N\N- 
tetramethyluronium hexafluorophosphate (HATU), or EEDQ. To the acrylamide 
N is then added an excess of trimethylsilyl diazomethane in a solvent such as ethyl 
acetate or dichloromethane. The resulting dihydropyrazole O may then be treated 
with an isocyanate, in the presence of base such as pyridine or triethylamine, in a 
solvent such as dichloromethane, to afford compound P. 



15 



H 2 N-A 



formation of 
acrylamide 



B 



M 



A= aryl or heteroaryl 



Scheme 5.1 



R 1 HN-A 
N 



B 



R1 = H or alkyl 



conversion to 
dihydropyrazole 



HN-A 

N O 
H rt 



reaction with 
isocyanate 



HN-A 

HN 
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R 11 




An alternative approach to molecules wherein X in c 

(c.f., Formulas II-X), is N and 44 " is a bond is provided in Scheme 5.2. The 

chemistry for the preparation of compounds Q-T is similar to that described in 
Scheme 5.1. Compound T may be converted to an invention compound by a 
5 Suzuki coupling with a boronic acid, although other coupling conditions 
commonly known to the skilled practitioner may also be used. This route is 
particularly useful for compounds containing a biaryl A-B group. In situations 
where a terr-butylsulphonamide is present in B, which occurs in some of the 
particularly preferred compounds, the sulphonamide may be formed by stirring 
1 0 with trifluoroacetic acid for 1 6 h. 



Scheme 5.2 



H 2 N-A 



formation of 
acrylamide 



R 1 HN-A 



R1 = H or alkyl 



conversion to 
dihydropyrazole 



.^J?1 HN-A 
H 

S 



reaction with 
isocyanate 



^-\Ri HN-A 
MW B 

HN 

b 



coupling with 
compound B 



HN-A 

HN 
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Another approach to the preparation of invention compounds wherein X 



R 11 




in < (c.f., Formulas II-X), is N and " — 4t is a bond is provided 

in Scheme 5.3. The synthetic routes commences with formation of acrylamide.U 
as disclosed in Scheme 5.1. A diazoacetate such as ethyl diazoacetate is then 
5 mixed with acrylamide U to afford the appropriately substituted dihydropyrazole 
V. Similar chemistry to that described in Scheme 5.1 allows conversion of V to 
W. Reduction of the ester moiety in W is then achieved using a reducing agent 
such as super-hydride to afford the hydroxyl containing invention compound X. 



10 



Scheme 5.3 



H 2 N-A 



formation of 
acrylamide 



B 



R n HN-A 

M B 

u 

R1 = Horalkyl 



conversion to 

dihydropyrazole Et0 2 C s R 1 HN— A 

— - 16 

H 

V 



reaction with 
isocyanate 



OH 




Ri HN-A 



B 



HN 



N O 



EtQ 2 C N R, HN— A 



N- 



B 



Reduction 



N O 
HN W 



3 ii 




Alternatively, invention compounds wherein X 11 in * 
(c.f., Formulas II-X), is N and " — " is a bond is provided in Scheme 5.4. Here, 
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the acrylic ester Y is reacted with a diazo compound to form the dihydropyrazole 
Z. Addition of a chloroformate affords compounds of formula AA. Deprotection 
of the ester is achieved by acid, such as TFA or hydrogen chloride to afford 
compounds of formula BB. Addition of an aniline with a coupling reagent such as 
5 EEDQ and base affords compounds of formula CC. Deprotection of the 

carbamate with Pd/C and hydrogen affords compounds of formula DD which may 
then be reacted with isocyanates to afford invention compounds of formula FF. 



Scheme 5.4 



10 



_ Reaction with 

] 1 diazo 

R3 ^f^C0 2 t-Bu compound 
R 2 



14 



Protection with 
chloroformate 



R1;R2; R3 = Horalkyl 



O 
15 



N O 



16 



R 3 ft 



n 2 - Deprotection M , 

JXPi HN-A of carbamate N-^ ^ 



O 

H 



0 

Selective deprotection 
of ester 



R« Pa p2 

3/ RiHN-A 3<Ri OH 

B Formation of amide lj / — & 

^ N ^N O 



19 



HN 20 
C 



Reaction with 
isocyanate 



HN-A 



Ph^ 18 



Ph' 



17 



B 



Other methods for making compounds of the invention or variations of the 
above Schemes are provided in the Examples section. 
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Not all compounds of the invention falling into a given class may be 
compatible with some of the reaction conditions described. Such restrictions are 
readily apparent to those skilled in the art of organic synthesis, and alternative 
methods must then be used. 

5 

Some of the compounds of Formula I are capable of further forming 
pharmaceutically acceptable acid-addition and/or base salts. All of these forms are 
within the scope of the present invention. Thus, pharmaceutically acceptable acid 
addition salts of the compounds of Formula I include salts derived from nontoxic 

1 0 inorganic acids such as hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, 
hydriodic, hydrofluoric, phosphorous, and the like, as well as the salts derived 
from nontoxic organic acids, such as aliphatic mono- and dicarboxylic acids, 
phenyl-substituted alkanoic acids, hydroxy alkanoic acids, alkanedioic acids, 
aromatic acids, aliphatic and aromatic sulfonic acids, etc. Such salts thus include 

15 sulfate, pyrosulfate, bisulfate, sulfite, bisulfite, nitrate, phosphate, 

monohydrogenphosphate, dihydrogenphosphate, metaphosphate, pyrophosphate, 
acetate, trifluoroacetate, propionate, caprylate, isobutyrate, oxalate, malonate, 
succinates suberate, sebacate, fumarate, maleate, mandelate, benzoate, 
chlorobenzoate, methylbenzoate, dinitrobenzoate, phthalate, benzensoulfonate, 

20 toluenesulfonate, phenyl acetate, citrate, lactate, maleate, tartrate, 

methanesulfonate, and the like. Also contemplated are salts of amino acids such as 
arginate and the like and gluconate, galacturonate (see, for example, Berge, S.M. 
et. al M "Pharmaceutical Salts Journal of Pharmaceutical Science, 1977;66:1-19). 

25 The acid addition salt of said basic compounds are prepared by contacting 

the free base form with a sufficient amount of the desired acid to produce the salt 
in the conventional manner. 

Pharmaceutically acceptable base addition salts are formed with metals or 
30 amines, such as alkali and alkaline earth metals or organic amines. Examples of 
metals used as cations are sodium, potassium, magnesium, calcium, and the like. 
Examples of suitable amines are N,N'-dibenzylethylenediamine, chloroprocaine, 
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choline, diethanolamine, dicyclohexylamine, ethylenediamine, N-methyl 
glucamine, and procaine (see, for example, Berge, S.M., supra., 1977). 

The base addition salts of said acidic compounds are prepared by 
5 contacting the free acid form with a sufficient amount of the desired base to 
produce the salt in the conventional manner. 

Examples of pharrnaceutically acceptable, non-toxic esters of the 
compounds of this invention include Cj-C^ alkyl esters wherein the alkyl group is 

10 a straight or branched chain. Acceptable esters also include C5-C7 cycloalkyl 
esters as well as arylalkyl esters such as, but not limited to benzyl. C1-C4 alkyl 
esters are preferred. Esters of the compounds of the present invention may be 
prepared according to conventional methods. 

15 Examples of pharrnaceutically acceptable, non-toxic amides of the 

compounds of this invention include amides derived from ammonia, primary Cj- 
Cg alkyl amines and secondary C1-C5 dialkyl amines wherein the alkyl groups 
are straight or branched chain. In the case of secondary amines, the amine may 
also be in the form of a 5- or 6-membered heterocycle containing one nitrogen 

20 atom. Amides derived from ammonia, C1-C3 alkyl primary amines and C1-C2 

dialkyl secondary amines are preferred. Amides of the compounds of the 
invention may be prepared according to conventional methods. 

Certain of the compounds of the present invention can exist in unsolvated 
25 forms as well as solvated forms, including hydrated forms. In general, the solvated 
forms, including hydrated forms, are equivalent to unsolvated forms and are 
intended to be encompassed within the scope of the present invention. 

Certain of the compounds of the present invention possess one or more 
30 chiral centers and each center may exist in the R(D) or S(L) configuration. The 
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present invention includes all enantiomeric and epimeric forms, as well as the 
appropriate mixtures thereof. 

The compounds of Formula I can be formulated as pharmaceutical 
5 compositions and administered to a mammalian host, such as a human patient in a 
variety of forms adapted to the chosen route of administration, i.e., orally or 
parenterally, by intravenous, intramuscular, topical or subcutaneous routes. 

Thus, the present compounds may be systemically administered, e.g., 
10 orally, in combination with a pharmaceutically acceptable vehicle such as an inert 
diluent or an assimilable edible carrier. They may be enclosed in hard or soft shell 
gelatin capsules, may be compressed into tablets, or may be incorporated directly 
with the food of the patients diet. For oral therapeutic administration, the active 
compound may be combined with one or more excipients and used in the form of 
15 ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, 
wafers, and the like. Such compositions and preparations should contain at leaist 
0. 1 % of active compound. The percentage of the compositions and preparations 
may, of course, be varied and may conveniently be between about 2 to about 60% 
of the weight of a given unit dosage form. The amount of active compound in 
20 such therapeutically useful compositions is such that an effective dosage level will 
be obtained. 

The tablets, troches, pills, capsules, and the like may also contain the 
following: binders such as gum tragacanth, acacia, com starch or gelatin; 

25 excipients such as dicalcium phosphate; a disintegrating agent such as corn starch, 
potato starch, alginic acid and the like; a lubricant such as magnesium stearate; 
and a sweetening agent such as sucrose, fructose, lactose or aspartame or a 
flavoring agent such as peppermint, oil of wintergreen, or cherry flavoring may be 
added. When the unit dosage form is a capsule, it may contain, in addition to 

30 materials of the above type, a liquid carrier, such as a vegetable oil or a 

polyethylene glycol. Various other materials may be present as coatings or to 
otherwise modify the physical form of the solid unit dosage form. For instance, 



WO 03/045912 



PCT/IB02/04757 



-138- 

tablets, pills, or capsules may be coated with gelatin, wax, shellac or sugar and the 
like. A syrup or elixir may contain the active compound, sucrose or fructose as a 
sweetening agent, methyl and propylparabens as preservatives, a dye and 
flavoring such as cherry or orange flavor. Of course, any material used in 
5 preparing any unit dosage form should be pharmaceutical ly acceptable and 
substantially non-toxic in the amounts employed. In addition, the active 
compound may be incorporated into sustained-release preparations and devices. 

The active compound may also be administered intravenously or 
] 0 intraperitoneal^ by infusion or injection. Solutions of the active compound or its 
salts can be prepared in water, optionally mixed with a nontoxic surfactant. 
Dispersions can also be prepared in glycerol, liquid polyethylene glycols, 
triacetin, and mixtures thereof and in oils. Under ordinary conditions of storage 
and use, these preparations contain a preservative to prevent the growth of 
15 microorganisms. 

The pharmaceutical dosage forms suitable for injection or infusion can 
include sterile aqueous solutions or dispersions or sterile powders comprising the 
active ingredient which are adapted for the extemporaneous preparation of sterile 

20 injectable or infusible solutions or dispersions, optionally encapsulated in 

liposomes. In all cases, the ultimate dosage form must be sterile, fluid and stable 
under the conditions of manufacture and storage. The liquid carrier or vehicle can 
be a solvent or liquid dispersion medium comprising, for example, water, ethanol, 
a polyol (for example, glycerol, propylene glycol, liquid polyethylene glycols, and 

25 the like), vegetable oils, nontoxic glyceryl esters, and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the formation of 
liposomes, by the maintenance of the required particle size in the case of 
dispersions or by the use of surfactants. The prevention of the action of 
microorganisms can be brought about by various antibacterial and antifungal 

30 agents, for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and 
the like. In many cases, it will be preferable to include isotonic agents, for 
example, sugars, buffers or sodium chloride. Prolonged absorption of the 
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injectable compositions can be brought about by the use in the compositions of 
agents delaying absorption, for example, aluminum monostearate and gelatin. 

Sterile injectable solutions are prepared by incorporating the active 
5 compound in the required amount in the appropriate solvent with various of the 
other ingredients enumerated above, as required, followed by filter sterilization. In 
the case of sterile powders for the preparation of sterile injectable solutions, the 
preferred methods of preparation are vacuum drying and the freeze drying 
techniques, which yield a powder of the active ingredient plus any additional 
10 desired ingredient present in the previously sterile-filtered solutions. 

For topical administration, the present compounds may be applied in pure 
form, i.e., when they are liquids. However, it will generally be desirable to 
administer them to the skin as compositions or Formulations, in combination with 
15 a dermatologically acceptable carrier, which may be a solid or a liquid. 

Useful solid carriers include finely divided solids such as talc, clay, 
microcrystalline cellulose, silica, alumina and the like. Useful liquid carriers 
include water, alcohols or glycols or water-alcohol/glycol blends, in which the 

20 present compounds can be dissolved or dispersed at effective levels, optionally 
with the aid of non-toxic surfactants. Adjuvants such as fragrances and additional 
antimicrobial agents can be added to optimize the properties for a given use. The 
resultant liquid compositions can be applied from absorbent pads, used to 
impregnate bandages and other dressings, or sprayed onto the affected area using 

25 pump-type or aerosol sprayers. 

Thickeners such as synthetic polymers, fatty acids, fatty acid salts and 
esters, fatty alcohols, modified celluloses or modified mineral materials can also 
be employed with liquid carriers to form spreadable pastes, gels, ointments, soaps, 
30 and the like, for application directly to the skin of the user. 



WO 03/045912 



PCT/IB02/04757 



-140- 

Examples of useful dermatological compositions which can be used to 
deliver the compounds of Formula I to the skin are known to the art; for example, 
see Jacquet et al. (U.S. Pat. No. 4,608,392), Geria (U.S. Pat. No. 4,992,478), 
Smith et al. (U.S. Pat. No. 4,559,157) and Wortzman (U.S. Pat. No. 4,820,508). 

5 

Useful dosages of the compounds of Formula I can be determined by 
comparing their in vitro activity, and in vivo activity in animal models. Methods 
for the extrapolation of effective dosages in mice, and other animals, to humans 
10 are known to the art; for example, see U.S. Pat. No. 4,938,949. 

Generally, the concentration of the compound(s) of Formula I in a liquid 
composition, such as a lotion, will be from about 0.1-25 wt-%, preferably from 
about 0.5-10 wt-%. The concentration in a semi-solid or solid composition such as 
15 a gel or a powder will be about 0.1-5 wt-%, preferably about 0.5-2.5 wt-%. 

The amount of the compound, or an active salt or derivative thereof, 
required for use in treatment will vary not only with the particular salt selected but 
also with the route of administration, the nature of the condition being treated and 
20 the age and condition of the patient and will be ultimately at the discretion of the 
attendant physician or clinician. 

The compounds of the present invention can be administered to a patient at 
dosage levels in the range of about 0.1 to about 2,000 mg per day. For a normal 

25 human adult having a body weight of about 70 kilograms, a dosage in the range of 
about 0.01 to about 10 mg per kilogram of body weight per day is preferable. 
However, the specific dosage used can vary. For example, the dosage can depend 
on a numbers of factors including the requirements of the patient, the severity of 
the condition being treated, and the pharmacological activity of the compound 

30 being used. The determination of optimum dosages for a particular patient is well- 
known to those skilled in the art. 
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Ideally, the active ingredient should be administered to achieve peak 
plasma concentrations of the active compound of from about 0.5 nM (nonmolar) 
to about 75 |LiM, preferably, about 1 nM to 50 pJM, most preferably, about 0.1 to 
about 5 £iM. This may be achieved, for example, by the intravenous injection of a 
5 0.05 to 5% solution of the active ingredient, optionally in saline, or orally 
administered as a bolus containing about 10-500 mg of the active ingredient. 
Desirable blood levels may be maintained by multiple oral dosing, or continuous 
infusion to provide about 0.01-5.0 mg/kg/hr or by intermittent infusions 
containing about 0.4-15 mg/kg of the active ingredient(s). 

10 

The desired dose may conveniently be presented in a single dose or as 
divided doses administered at appropriate intervals, for example, as two, three, 
four or more sub-doses per day. The sub-dose itself may be further divided, e.g., 
into a number of discrete loosely spaced administrations; such as multiple 
1 5 inhalations from an insufflator or by application of a plurality of drops into the 
eye. 

The following examples illustrate the various embodiments of the present 
invention. Those skilled in the art will recognize many variations that are within 
20 the spirit of the present invention and scope of the claims. 

BIOLOGICAL ASSAYS 
The invention compounds have demonstrated factor Xa inhibitory activity 
in the standard assays commonly employed by those skilled in the art. 

25 

A. Determination of Factor Xa IC50 

The ability of compounds to act as inhibitors of human factor Xa catalytic 
activity is assessed by determination of that concentration of test substance that 
inhibits by 50% (IC50) the ability of human factor Xa to cleave the chromogenic 
30 substrate S2765 (N-CBz-D-Arg-L-Gly-L-Arg-p-nitroanilide. 2HC1, DiaPharma). 
The IC50 was determined at 3pM and 30pM concentrations human factor Xa 
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(Enzyme Research Laboratories). These concentrations were achieved by diluting 
a 21 .087 juM stock solution of factor Xa in the appropriate amount of a buffer 
comprising 1 QixM HEPES, 150 \iM NaCI, 0.1 % BSA, pH 7.4 (HBSA buffer). 
Accordingly, 5 jaL of the compound to be tested in DMSO (2% final) is added to 
5 the factor X a/buffer solution and incubated for 60 minutes at room temperature. 

The IC50 is determined by monitoring the increase in absorbance at 390 
nm exicitation, 460 nm emission, with a 455 nm cutoff, in a fluorometric plate 
reader. Results of the IC50 at 3 pM and 30 pM enzyme concentrations are 
10 provided in Table 1. 

Table 1 



EXAMPLE 


FXA 3pM ICso 
(nM) 


FXA30 pM 
IC50 (|iM) 


(R)-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(3-fluoro-2-sulfamoyl-biphenyl-4- 
y])-amide] 


0.0199 


0.0270 


Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)- 
amide] 




0.0355 


Pyrrolidine- 1, 2 -dicarboxylic acid 1 -[(5-chloro-pyridin- 
2-yl)-amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)- 
amide] 




0.2568 


Pyrrolidine- 1,2 -dicarboxylic acid l-[(2,4-difluoro- 
phenyl)-amide] 2-[(3-fluoro-2-sulfamoyl-biphenyl-4- 
yl)-amide] 




9.1175 


Pyrrolidine- 1,2 -dicarboxylic acid 2-[(3-fluoro-2 f - 
sulfamoyl-biphenyl-4-yl)-amide] 1 -p-tolylamide 


0.3890 




Pyrrolidine- 1,2 -dicarboxylic acid 2-[(3-fluoro-2'- 
sulfamoyl-biphenyl-4-yl)-amide] 1 -[(4-methoxy- 
phenyl)-amide] 


0.8730 




Pyrrol idine-l,2-dicarboxy lie acid 1 -[(4-bromo-phenyl)- 
amide] 2-[(3-fluoro-2-sulfamoyl-biphenyl-4-yl)- 
amide] 


0.0333 
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Pyrrolidine- 1 ,2-dicarboxylic acid 2-[(3-fluoro-2- 
sulfamoyI-biphenyl-4-yl)-amide] 1 -phenylamide 


0.9510 




Pyrrolidine- 1 ,2-dicarboxylic acid l-[(3,4-difluoro- 
phenyl)-amide] 2-[(3-f]uoro-2'-sulfamoyl-biphenyl-4- 
yl)-amide] 


0.6460 




Pyrrolidine- 1 ,2-dicarboxylic acid l-[(3-fluoro-4- 
methyl-phenyl)-amide] 2-[(3-fluoro-2 t -sulfarnoyI- 
bipheny]-4-yl)-amide] 


0.5150 




Pyrrolidine-1 ,2-dicarboxylic acid l-[(5-chloro-pyridin- 
2-yl)-amide] 2-[(3-fluoro-2 , -methanesulfonyl-biphenyl- 
4-yl)-amide] 


0.0804 




Pyrrolidine-1, 2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)- 
amide] 


0.0172 




Pyrrolidine-1, 2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{ [5-(2-sulfamoyl-phenyl)-pyridin-2-yI]- 
amide} 


0.0730 




Pyrrolidine-] ,2-dicarboxylic acid 2-[(3-chloro-2- 
methanesulfonyl-biphenyl-4-yl)-amide] 1 -[(5-chloro- 
pyridin-2-yl)-amide] 


0.1010 




Pyrrolidine-1, 2-dicarboxylic acid 2-[(3-chloro-2 l - 
methanesulfonyl-biphenyl-4-yl)-amide] 1 -[(4-chloro- 
phenyl)-amide] 


0.0166 




Pyrrolidine-1, 2-dicarboxylic acid l-[(5-chloro-pyridin- 
2-yl)»amide] 2-{ [5-(2-sulfamoyl-phenyl)-pyridin-2-yl]- 
amide} 


0.2770 




(2R,4R)-4-Hydroxy-pyrrolidine-l, 2-dicarboxylic acid 
l-[(4-chloro-phenyl)-amide] 2-[(3-fluoro-2'- 
methanesul fon yl-biphen y l-4-yl)-ami de] 


0.0007 




Pyrrolidine-1, 2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{ [4-(l-methyl-4,5-dihydro-lH-imidazol-2- 
yl)-phenyl]-amide } 


0.1560 




Pyrrolidine-1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-[(2-niethanesulfonyl-biphenyl-4-y])-aniide] 


0.0273 
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Pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chIoro-phenyl> 
amide] 2-[(2 , -methanesu]fonyl-3-methyl-biphenyl-4- 
yl)-amide] 


0.0591 




(2R,4R)-4-methoxy-pyrro]idine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-[(3-fluoro-2 - 
methanesulfony]-biphenyl-4-yl)-amide] 


0.000374833 




(2R)-4-oxo-pyrrolidine-l,2-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 2-[(3-fluoro-2'- 
methanesulfonyl-biphenyl-4-yJ)-amide] 


0.007596667 




(2R,4S)-4-Fluoro-pyrrolidine-l,2-dicarboxylic acid 1- 

[(4-ch]oro-pheny])-amide]-2-[(3-fluoro-2'- 

methanesuIfonyl-biphenyl-4-yI)-amide] 


0.004443333 




(2R,4R>4-Hydroxy-pyrrolidine-U2-dicarboxylic acid 

2-[(3-fluoro-2'-methanesulfonyI-bipheny]-4-yl)-amide] 

1-p-tolylamide 


0.01065 




(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 
2-[(3-fIuoro-2'-methanesulfonyI-bipheny]-4-yl)-amide] 
1 -[(4-fluoro-phenyl)-amide] 


0.0028575 




(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(5-chloro-pyridin-2-yl)-amide] 2-[(3-fluoro-2'- 
methanesuIfonyl-biphenyl-4-yl)-amide] 


0.0071125 




Pyrrol idine-1, 2 -dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(2'-niethanesulfony]-3-trifluoromethyl- 
biphenyl-4-yl)-amide] 


0.0806 




(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo- | 
piperidin-l-yl)-phenyl]-amide} 




0.0014 


(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylicacid 
1 -[(4-chloro-phenyl)-amide] 2-{ [4-(2-oxo-piperidin-l- 
y 1 )-phen y 1 ] -amide } 


0.0025 




(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 
1 - [(4-chl oro-phen yl)-amide] 2-{ [2-fluoro-4-(2-oxo- 
piperidin- 1 -yl)-phenyl]-amide } 


0.0025 




(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 
1 -[(5-chloro-pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2- 




0.0041 
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oxo-piperidin- 1 -y] )-pheny l]-amide } 






(2R,4R)-4-Methoxy-pyrroIidine-U2-dicarboxyIic acid 
1 -[(5-ch]oro-pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2- 
oxo-piperidin-l-yl)-phenyl]-arnide} 




0.0149 


(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid 1- 
[(5-chIoro-pyridin-2-yl)-arnide] 2-{ [2-fluoro-4-(2-oxo- 
piperidin-1 -yl)-phenyl]-amide} 




0.0084 


(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid 1- 
[(4-chloro-phenyl)-amide] 2~{ [2-fluoro-4-(2-oxo- 
piperidin-l-yl)-phenyl]-amide} 




0.0045 


(2R 5 4R)-4-Propoxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(4-chlon>phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo- 
piperidin-l-yl)-phenyl]-aniide} 




0.0008 


(2R,4R)-4-Propoxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(5-chloro-pyridin-2-y])-arnide] 2-{ [2-fluoro-4-(2- 
oxo-piperidin-l-yl)-phenyl]-arnide} 




0.0020 


(2R,4R)-4-Cyano-pyiToIidine-l,2-dicarboxylic acid 1- 
[(4-chloro-pheny])-arnide] 2-{ [2-fluoro-4-(2-oxo- 
piperidin-l-yl)-pheriy]]- amide} 




0.0050 


(2R,4R)-4-Fluoro-pyrroIidine-l,2-dicarboxylic acid 1- 
[(4-chloro-phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo- 
piperidin- 1 -yl)-phenyl]-amide } 




0.0510 


(2R,4R)-4-Methox y-pyrrol idine- 1 ,2-dicarbox yl ic acid 
l-[(4-chloro-pheny!)-amide] 2-{ [2-fluoro-4~(2-oxo- 
azetidin-l-yl)-phenyl]-amide} 




0.0110 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(5-chloro-pyridin~2-yl)-amide] 2-{ [2-fluoro-4-(2- 
oxo-azetidin-l-yl)-phenyl]-amide} 




0.1223 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(5-chloro-pyridin-2-yI)-amide] 2-{ [2-fluoro-4-(2- 
oxo-pyrrolidin-l-yl)-pheny]]-amide} 




0.0040 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo- 
azepan-l-yl)-phenyl]-amide} 




0.0294 
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(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxyIic acid 
l-[(5-chloro-pyridin-2-yl)-arnide] 2-{ [2-fluoro-4-(2- 
oxo-azepan-1 -yl)-phenyl]-amide} 




0.0041 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(5-chloro-pyridin-2-y])-amide] 2-{ [4-(2-oxo-2H- 
pyridin-l-yl)-phenyl]-amide} 




0.0300 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-{ [4-(2-oxo-2H-pyridin- 
l-yl)-phenyl]-amide} 




0.0013 


(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid 1- 
[(4-chloro-phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H- 
pyridin-1 -yl)-phenyl]-amide} 




0.0004 


(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1- 
[(5-chloro-pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-oxo- 
2H-pyridin-l-y!)-phenyl]-amide} 




0.00062 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(4-chloro-phenyl)-amide] 2-{ [2-fluoro-4-(2- 
hydroxymethyl-5-oxo-pyrrolidin-l-yl)-phenyl]-amide} 




0.231 


(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -t(4-chloro-phenyl)-amide] 2-{ [4-(2,3-dimethyl-5- 
oxo-2,5-dihydro-pyrazol-l-yl)-phenyl]-amide} 




0.2560 


4-Hydroxy-pyirolidine-l,2-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 2-{ [4-(2-hydroxymethyl- 
pyrrolidin-l-yl)-phenyl]-amide} 




0.0110 


(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-[(4-pyrrolidin-l-yl- 
phenyl)-amide] 




0.0640 


(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-[(4-pyrazol-l-yl- 
pnenyi ^-amiaej 


0.0344 




(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-[(2-fluoro-4-pyrazol-l - 
yl-phenyl)-amide] 




0.0434 


(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 
l-[(4-chloro-phenyl)-amide] 2-r(4-[l ,2,4]triazol-l-yl- 




0.0619 
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phenl)-amide] 






(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 
H(4-chloro-phenyl)-amide] 2-[(4-[l,2,3]triazol-2-yl- 
phenyl )-amide] 




0.1903 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
] -[(4-chloro-phenyl)-amide] 2-[(4-pyrazol-l -yl- 
phenyl)-amide] 




0.041000 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
]-[(4-cnJoro-pnenyI)-amiaeJ 2-[(2-iIuoro-4-pyrazoi-l- 
yl-phenyl)-amide] 




0.032000 


(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxy]ic acid 1- 
[(4-chloro-phenyl)-amide] 2-[(2-i Juoro-4-pyrazoJ- 1 -yl- 
phenyl)-amide] 




0 029000 


(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxy]te acid 1- 
r(4-chloro-DhenvlVamidel 2-F(4-Dvrazol-l -vI-DhenvD- 
amide] 




0.018000 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(4-ch)oro-phenyl)-amide] 2-{ [2-fluoro-4-(3-methyI- 
py razol - 1 -y J )-pnen y 1 J -ami de j 




0.082000 


(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 
l-[(4-chloro-phenyl)-amide] 2-{ [2-fluoro-4-(5-methyl- 
py razol- 1 -y 1 )-phen y 1 ] -ami de } 




0.021000 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-{ [2-fluoro-4-(5-methyl- 
pyrazol-l-yl)-phenyl]-amide} 




0.009600 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-{ [4-(5-methyl-pyrazol- 
l -yij-pnenyi j-amiae j 




0.015000 


(2R,4R)-4-Hydroxy-pyrroIidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyI)-amide] 2- { [4-(3,5-di methyl- 
nvr«7nl-1 -vl Vnhenvll-amidel 




0.049000 


(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 
l-[(4-chloro-phenyl)-amide] 2-{[4-(3,5-dimethyl- 
pyrazol- 1 -yl)-phenyl]-amide } 




0.020000 


(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 
l-[(4-chloro-phenyl)-amide] 2-{ [4-(3,5-dimethy]- 
pyrazol- 1 -yl)-2-fluoro-phenyl]-amide } 




0.010000 
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(2R,4S)-4-Amino-pyirolidine- 1,2-dicarboxylic acid 1- 
[(4-chloro-phenyl)-arnide] 2-[(3-fluoro-2- 
methanesulfonyl-biphenyl-4-yl)-aniide] 




0.010000 


(2R,4R)-4- Amino-pyrrolidine- 1,2-dicarboxylic acid 1- 
[(4-chIoro-phenyl)-amide] 2-[(3-fluoro-2*- 
methanesuifony]-biphenyI-4-yl)-amide] 




0.025925 


(2R/JR)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-[(3-fluoro-2'-sulfamoyl- 
biphenyl-4-y])-amide] 




0 000770 


(2R)-4-Hydroxyimino-pyrrolidine-l,2-dicarboxylic 
aciu i -^H--cnioru-prjeiiyj^-diTjiucj z-[^j>-nuoro-z - 
methanesu]fony]-biphenyI-4-y])-amide] 




o on? i or 


(2R,4R)-4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid 
] -[(4-chloro-phenyl)-amide] 2-[(3-fluoro-2'- 
methylsulfamoyl-biphenyl-4-yl)-amide] 




0.001922 


(2R,4R)-4-Hydroxy-pyrroIidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyI)-amide] 2-[(2'-dimethylsulfamoyl- 
3-fluoro-biphenyl-4-yl)-arnide] 




0 001188 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
1 ~[(5-chloro-pyridin-2-yl)-amide] 2-[(3-fluoro-2 - 
methanesulfonyl-biphenyl-4-yl)-amide] 




0.001021 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-[(3-fluoro-2'-sulfamoyl- 
biphenyl-4-yl)-amide] 




0.000491 


(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid 1- 
[(5-chloro-pyridin-2-yl)-amide] 2-[(3-fluoro-2'- 
methanesulfonyl-biphenyl-4-yl)-amide] 




0.000701 


(2R,4R)-4-Ethoxy-pyrrolidine-l,21-dicarboxylic acid 1- 

—\*lll\Jl\J JJIIwlljrlJ cUUlUwJ 4* \\*J ll\Ji\Ji\J 4& aiAllalllKjy I 

biphenyl-4-yl)-amide] 




U.UUUZ/0 


(2R,4S)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -L(4-cnioro-pneny] )-amidej z-[(3~iJuoro-z - 
methanesulfonyl-biphenyI-4-y])-amide] 




0.001685 


(2R,4R)-4-Fluoro-pyrrolidine- 1,2-dicarboxylic acid 1- 
[(4-chloro-phenyl)-amide] 2-[(3-fluoro-2- 
methanesulfonyl-biphenyl-4-yl)-amide] 




0.001200 


(2R)-4,4-Difluoro-pyiroIidine- 1,2-dicarboxylic acid 1- 
[(4-chloro-phenyl)-amide] 2-[(3-fluoro-2- 
methanesulfonyl-biphenyl-4-yl)-amide] 




0.005360 
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(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
2-[(3-fluoro-2 ! -methanesulfony]-bipheny]-4-y])-amide] 
1 -[(4-fluoro-phenyl)-amide] 




0 001 R7^ 

\J.\J\J JO / J 


(2R,4R)-4-Acetylamino-pyrroIidine- 1 ,2-dicarboxylic 
acid ]-[(4-ch]oro-pheny])-arnide] 2-[(3-fluoro-2'- 
methanesulfonyI-bipheny]-4-yl)-amide] 




0.010545 


(2R,4R)-4-Methanesulfonylamino-pyrrolidine-],2- 
dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3- 
fluoro-2'-methanesu]fony]-biphenyl-4-yl)-amide] 




0.001735 

• 


(2R,4S)-4-( 1 H-TetrazoI-5-yl)-pyiTolidine- 1 ,2- 
dicarboxylic acid l-[(4-chloro-phenyl)-arnide] 2-{[2- 
fl u oro-4-(2-oxo~piperi di n- 1 -y] )-phen y 1 ] -ami de ) 




0.038850 


(2R,4S)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
] -[(4-chloro-phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo- 
piperid i n-l-yl )-phen y 1 ]-amide } 




0 01 1770 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
i -r^-chloro-DhenvlVamidel 2-1 r2-fluoro-4-f2-methvl- 
imidazol- 1 -yl)-pheny]]-amide } 




0 0062 1 0 


(2R,4R)-4-Cyano-pyrroIidine-l,2-dicarboxylic acid 1- 
[(4-chloro-pnenyl)-arnideJ 2-{ [2-fluoro-4-(2-oxo- 
piperidin-l-yl)-phenyl]-amide} 




0.055475 


(2R,4R)-4-(lH-Tetrazo]-5-yl)-pyrrolidine-l,2- 
dicarboxyhc acid l-[(4-cnioro-phenyl)~armde] 2-{[2- 
fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} 




0.007973 


(2R,4R)-4-Trifluoromethyl-pyrrolidine-l,2- 
dicarboxylic acid l-[(4-ch]oro-phenyl)-amide] 2-{ [2- 
fluoro-4-(2-oxo-piperidin-l-yl)-pheny]]-amide} 






(2R,4R)-4-Methoxy-pyirolidine-l,2-dicarboxylic acid 
1 -[(4-chloro-pheny])-amidej 2-[(2 -cyano-3-fluoro- 
biphenyl-4-yl)-amide] 




0.001950 


(2R,4R)-4-Methoxy-pyirolidine-l,2-dicarboxyIic acid 
2-rf2'-aminomethvl-3-fluoro-biDhenvl-4-vl Vamidel 1 - 
[(4-chloro-phenyl)-amide] 




0 001633 


(2R,4R)-4 , -{[l-(4-Chloro-phenylcarbamoyl)-4- 
methoxy-pyrrolidine-2-carbonyl]-amino}-3-fluoro- 
biphenyl-2-carboxylic acid methyl ester 




0.007112 


(2R,4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid 
l-[(4-chloro-phenyl)-amide] 2-{ [4-(2,5-dihydro- 
pyrrole-l-carbonyl)-phenyl]-amide} 




0.00029 
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(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 
] -[(4-ch]oropheny])-amide] 2-[(4-dimethyl carbamoyl- 
2-fluoro-phenyl)-amide] 




0 015 


(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 
] -[(4-chloro-phenyI)-amide] 2-{ [4-(pyrrolidine-l- 
carbon y 1 )-phen y ] ] -am i de } 




0 0081 


Pyrrolidine- 1,2-dicarboxyIic acid l-[(4-chloro-pheny])- 
amide] 2-{ [4-(pyrrolidine-l -carbonyl)-pheny]]-amide} 




0.081 


(2R,4R)-4-Hydroxy-pyrroIidine-l ,2njicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-{ [4-(2-methyl- 
nvrmlirHrip- 1 -rarhnn vl^-nhpnvll-flrniflpl 




0.024 


(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-{ [4-(ethyl-methyl- 

r»cjrKsimr*\/l^-nl"iPn vll-Jimirlp \ 
LarudJIlijyi ^-puciijij-ciijjjuc / 




0.037 


(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-[(4-dimethylcarbamoyl- 
pnenyi j-amiucj 




0.010 


(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(4-chloro-phenyl)-amide] 2-{ [4-(2R-methyl- 

nxjrml i H inp- 1 -psrhnn vl r\hf*n vl l_ami rif* \ 
p yiTUi iciiiic i \*cl\ j y j j jjuciiy i j aiiuuc j 




0.011 


(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 
l-[(4-chloro-phenyl)-amide] 2-{ [4-(2S-methyl- 

nvrrnl i c\ i ne- 1 -carbon vl Vnhen vll-ami de ) 




0.082 


(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxyIic acid 
l-[(4-chloro-phenyl)-amide] 2-{ [2-fluoro-4- 
(pyrrolidine-l-carbonyl)-phenyl]-amide} 




0.0096 


(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 
l-[(4-chloro-phenyl)-amide] 2-{ [4-(pyrrolidine-l- 
carbonyl)-2-pyrrolidin-l-yl-phenyl]-amide} 




0.035 


(2R,4R)-4-{[l-(4-Chloro-phenyl carbamoyl )-4- 
hydroxy-pyrrolidine-2-carbonyl]-amino}-3-pyrroIidin- 
1 ~y]-benzoic acid methyl ester 




0.020 


(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 
2-{ [4-(azetidine-l -carbon yl)-phenyl]-amide} l-[(4- 
chloro-phenyl)-amide] 




0.061 


(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 
l-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4- 
(pyrrolidine-1 -carbon yl)-phenyl]-amide } 




0.084 
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(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(5-chloro-pyridin-2-yl)-amide] 2-{ [4-(pyrrolidine-l- 
carbonyl)-phenyI]-amide} 




0.081 


(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(5-chIoro-pyridin-2-yI)-amide] 2-[(4- 
dimethylcarbamoy]-phenyl)-amide] 




0.044 


(2R,4R)-4- { [ 1 -(4-C hi oro-phen y] carbamoyl)-4- 
hydroxy-pynr>lidine-2-carbonyl]-amino}-3- 
dimethylamino-benzoic acid methyl ester 




0.029 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
] -[(4-chloro-pheny])-amide] 2-{[4~(pyrro]idine-l- 
carbonyl)-phenyI]-arnide} 




0.0073 


(2R,4R)-4-Methox y-pyrrolidine- 1 ,2-dicarboxylic acid 
1 -[(4-chloro-pheny])-amide] 2-[(4-dimethylcarbamoyl- 
phenyl)-amide] 




0.0049 


(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid 1- 
[(4-chl oro-phen yl)-amide] 2-{ [4-(pyrrolidine-l - 
carbonyl)-phenyl]-amide} 




0.0057 


(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid 1- 
[(4-chloro-phenyl)-amide] 2-[(4-dimethylcarbamoyl- 
phenyl)-amide] 




0.0039 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(4-chloro-phenyI)-amide] 2-{ [2-fluoro-4- 
(pyrrohdine-l-carbonyl)-phenyl]-amide} 




0.0062 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-[(4-dimethylcarbamoyl- 
2-fluoro-phenyl)-amide] 




0.0061 


(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid 1- 
[(4-chloro-phenyl)-amide] 2-{ [2-fluoro-4-(pyrrolidine- 
l -carDonyi ^-pnenyij-amiuc) 




0.0044 


(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid 1- 
[(4-chlorc~phenyl)-amide] 2-[(4-dimethylcarbamoyl-2- 
fluoro-phenyl)-amide] 




0.0029 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(4-chloro-phenyl)-amide] 2-{ [2-methyl-4-(2-oxo- 
piperidin- 1 -yl)-phenyl]-amide } 




0.0052 
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(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxyIic acid 1- 
[(4-chloro-phenyI)-amide] 2-{ [2~methyI-4-(2-oxo- 
piperidin-1 -yl)-phenyl]-amide} 




0.0020 


Pyrrolidine-1, 2 -dicarboxylic acid l-[(4-chloro-phenyI)- 
amide] 2-[(2-fluoro-4-quinolin-8-yl-phenyl)-amide] 




0.066 


PyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3 9 5-difluoro-2'-methanesulfonyl-biphenyl-4- 
yl)-amide] 




0.0098 


Pyrrolidine-l,2-dicarboxyHc acid l-[(4-chloro-phenyl> 
amide] 2-[(2 -methanesulfonyl-2-methyl-biphenyl-4- 
yj j-arniuej 




0.018 


(2R,4R)-4-Hydroxy-pyrro]idine- 1 ,2-dicarboxylic acid 
1 -[(4-chloro-pheny])-amide] 2-[(2'-methanesulfonyl- 
Dipnenyi-^f-yi j-amiaej 




0.00073 


(2R,4R)-4-Hydroxy-pyirolidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-[(2'-methanesulfmyl- | 
biphenyl-4-yl)-amide] 




0.0039 


(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-[(3-methyl-2 - 
metnyjsuiianyi-Dipnenyj-4-yi^aniiaej 




0.053 


(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxyIic acid 
1 -[(4-chIoro-phenyl)-amide] 2-[(2-fluoro-2 f - 
rneinancsu 1 ron y i -Dipnen yi yi j~ami ae j 




0.0012 


(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-[(2 -methanesulfonyl-3- 
iiictHyi-Dipiiciiyi-«+-yi ^-aiiiju.ej 




0.00068 


(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-[(2'-methanesulfonyl-3- 

Li h juui yjni^my x uijjiidijr jt— *t y i j diixjiiwj 




0.0015 


5-Methyl-4,5-dihydro-pyrazole-l ,5-dicarboxylic acid 
1 -[(4-chloro-pheny])-amide] 5-[(3-fluoro-2'-sulfamoyl- 
biphenyl-4-yl)-amide] 




0.005623 


3-Hydroxymethyl-4,5-dihydro-pyrazole-l,5- 
dicarboxylic acid l-[(4-chloro-phenyl)-amide] 5-[(3- 
fluoro-2'-methanesulfony]-biphenyl-4-yl)-amide] 




0.011267 


4,5-Dihydro-pyrazole- 1 ,5-dicarboxylic acid l-[(4- 
chIoro-pheny!)-amide] 5-[(3-fluoro-2'-sulfamoyl- 
biphenyl-4-yl)-amide] 




0.008015 
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(R) 4,5-Dihydro-pyrazole-l,5-dicarboxylic acid l-[(4- 
chloro-nhen vl VamiHel S-rrS-fluoro-^'-sulfamovl- 

cjijuivy uiivuyj/ an iiuuj —J I. V. jjuui v oUiiuiiiuyi 

bi phen y ] -4-y I )-ami de] 




0.007738 


4,5-Dihydro-pyrazole-l,5-dicarboxylic acid l-[(4- 
chloro-pheny])-amide] 5-{ [2-fluoro-4-(2-oxo-piperidin- 
l-yl)-phenyl]-amide} 




0.044850 


4,5-Dihydro-pyrazole-l,5-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 5-[(3-fluoro-2- 
methanesulfonyl-biphenyJ-4-y])-amide] 




0.008718 


1 -(4-Chloro-pheny]ca^bamoy])-5-(3-fluoro-2 , - 
methanesulfony]-biphenyl-4-ylcarbamoyl)-4,5-dihydro- 
1 H-pyrazole-3-carboxyhc acid ethyl ester 




0.040850 


(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 

* L\-" ^"viu -yiiaiy i j-cL\i ij ucj .^—^Vx ~iiicuiLJAy— uijjijciiyi- 

4-yl)-amide] 




u.vj ©yuu 


(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 
* Lx* cnior u -pncnyi^ -aiiiiucj -nyuruAy-uipiiciiyi- 
4-yl)-amide] 




r\ ev-iA i e\r\ 
O.U/41UU 


(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid 
phenyl )-amide] 




0.058575 


(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-2H- 
pyndin-1 -yl)-phenyl]-amide} 




0.000404 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(5-chloro-pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2- 
oxo-2H-pyndin-l-yl)-phenyl]-amidej 




0.001153 


(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 
H(4-chloro-phenyl)-amide] 2-{ [2-fluoro-4-(3- 
hydroxy-2-oxo-piperidin-l-yl)-phenyl]-amide) 




0.008498 


(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo- 
tetranyciro-pynmiain- 1 -y i j-pnenyi j-amiae ) 




0.007665 


(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 
1 - [(4-chl oro-phen yl )-ami de] 2-{ [2-fluoro-4-(2-oxo- 
irnidazolidin-l-yl)-phenyl]-amide} 




0.036425 


(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 
1 -[(4-chloro-pheny])-amide] 2-{ [2-fluoro-4-(2-oxo- 
oxazolidin-3-yl)-phenyl]-amide} 




0.045525 
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(2R,4R)-1 -(4-{ [l-(4-Chloro-phenylcarbamoyl)-4- 
methoxy-pyrroljdine-2-carbonylJ-amino}-3-fluoro- 
pnenyjj-/-oxo-pipenuine-^-carDoxyiic acia ecnyj ester 




0.011000 


(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 
1 -[(4-chloro-phenyI)-amide] 2- { [2-fluoro-4-(3- 
methoxy-2-oxo-2H-pyridin-l-yl)-phenyI]-amide} 




0.000862 


(2R,4R)-4-Methoxy-pyrrolidine-l y 2-dicarboxylic acid 
l-[(5-chloro-pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3- 
methoxy-2-oxo-2H-pyridin-!-yl)-phenyl]-amide} 




0.005075 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(4-chloro-phenyl)-amide] 2-{ [4-(3-methyl-2-oxo- 
2H-pyridin- 1 -yl)-phenyl]-amide } 




0.000383 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(5-chloro-pyridin-2-yl)-amide] 2-{ [4-(3-methyl-2- 
oxo-2H-pyridin- 1 -yl)-phenyl]-amide } 




0.001793 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyl)-amide] 2-[(4-morpholin-4-yl- 
phenyl)-amide] 




0.043050 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(4-chloro-phenyl)-amide] 2-{ [4-(2-methyl-5-oxo- 
pyrrolidin-l-yl)-phenyl]-arnide} 




0.002303 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(5-chloro-pyridin-2-yl)-amide] 2-{ [4-(2-methyl-5- 
oxo-pyrrol idin- 1 -yl)-phen yl ] -amide } 




0.011975 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
]-[(4-chloro-phenyI)-amide] 2-{ [2-fluoro-4-(4-methyl- 
z-oxo-zri-pynuin- j -yi j-pnenyij-arnjue j 




0.002757 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
l -[(5-chloro-pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(4- 

mRthv1- / 7~nYn-9T-T-nvrirlin->1 -vlVnhpnvll-flmiHp \ 

IliClIlYJ "UAU ^-J. 1 LJY1JV4JU X J*J t~ Jr J CMllIUwj 




0.012100 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 

1- [(4-chloro-pheny])-amide] 2-{ [2-fluoro-4-(5-methyl- 

2- oxo-2H-pyridin- 1 -yl)-phenyl]-amide } 




0.000743 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
1 -t(5-ch]oro-pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(5- 
methyl-2-oxo-2H-pyridin-l-yl)-phenyl]-amide} 




0.003500 
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(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
l-[(4-chloro-phenyI)-amide] 2-{ [2-fluoro-4-(4- 
nicinoAy-x-OAU-z.jri-pyriUin- 1 -yi ^-pncnyi j-amiuc j 




0.002170 


(2R,4R)-4-Methoxy-pyrrolidine-l 5 2-dicarboxylic acid 
l-[(5-chIoro-pyridin-2-y])-amide] 2-{ [2-fluoro-4-(4- 
rncinoAy-^~OAij-x.xi-pyrjLiiii'- 1 -yj ^-pncnyj j-amiue / 




0.004967 


(2R,4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid 
1 -[(4-chloro-phenyI)-amide] 2-{ [2-fluoro-4-(3-methyl- 
z-oxo-zn-pyiiCJiii- 1 -yj ^-pncnyi j-amiuc / 




0.00025 


(2R,4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxylic acid 
1 -[(5-chloro-pyridin-2-y])-amide] 2-{[2-fluoro-4-(3- 
rnetnyi-z-oxo-zn-pynain-i-yj^-pnenyij-aTniac) 




0.00148 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
i cnioro-pijcjiyi j-d.miucj z- \ ^z-IJuo^o^-^o-^ncLnyJ"• 
2-oxo-2H-pyridin-l -yl)-phenyl]-amide} 




0.001210 


(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 
z-\ ^n-^-cniuru-z-uAo-zi^-pyiJuin~i-yi j-z-uuoru- 
phenyl]-amide} l-[(4-chloro-phenyl)-amide] 




0.00058 


4-Hydroxy-pyrrolidine-l,2~dicarboxylic acid 2-[(4-tert- 
uuiyi piiciiyi ) ttiiiiucj i-|_^*t**ciihjh-/ pncuyi / «jiiivjcj 




0.0260 


4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 2[(3,5'difluoro-2'-sulfamoyl- 
Dipnenyj-^-f-yi j-diniuej 




0.0006 


4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 2-[(2-oxo-3,4,5,6-tetrahydro- 
zn- [ i ,z jDipyiiujiiyi-j -yi ^-ainiucj 




0.0650 


4-Methoxy-pyrroIidine-l,2-dicarboxylic acid 1 -[(4- 
chloro-phenyI)-amide] 2- [(2-oxo-3 ,4,5,6-tetrahydro- 

zn-[ l juji^yi mill ji ) ciiiJiLxcj 




0.0070 


4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5- 
chloro-pyridin-2-yI)-amide] 2-{ [4-(2,3-dimethyl-5-oxo- 
2,5-dihydro-pyrazol-l-yl)-phenyl]-amide} 




0.0580 


4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 2-{ [4-(2,3-dimethyl-5-oxo-2,5- 
dihydro-pyrazol-l-yI)-phenyl]-amide} 




0.0800 


4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 2-[(2-oxo-2H-[l,3 f ]bipyridinyl- 
6-yl)-amide] 




0.0050 
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4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5- 
chloro-pyridin-2-y])-arnide] 2-[(2-oxo-3,4,5,6- 
tetrahydro-2H-[l,3 , ]bipyridiny]-6'-yl)-amide]-TFA Salt 




0.0900 


4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4- 
chloro-phenyl)-arnide] 2-[(2-oxo-3,4,5,6-tetrahydro- 
2H-[l,3']bipyridinyl-6'-y]>amide] 




0.0170 


4-Ethoxy-pyiroIidine-l,2-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 2-[(2-oxo-2H-[l ,3']bipyridinyl- 
6'-yl)-amide] 




0.0030 


4-Methoxy-pynx>Hdine- 1,2-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 2- { [2-fiuoro-4-(6-oxo-6H- 
pyridazin-1 -yl)-phenyl]-amide } 




0.0420 



Similarly, Table 2 provides the percent inhibition at 3 pM concentration of 
factor Xa and compound concentrations of 4 \lM and 1 fiM. 
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Table 2 



Name 


Fxa 3PM 
^Inhibition at 4 
uM 


Fxa 3PM 1 
% Inhibition at 11 
uM | 


Pyrrolidine-! ,2-dicarboxy lie acid 2-[(3-fluoro-2'-sulfamoyl- 
biphenyl-4-yl)-amide] 1 ~[(4-isopropyl-phenyl)-amide] 


19.22 




Pyrrolidine-!, 2-dicarboxylic acid 2-[(3-fluoro-2 , -sulfamoyl- 
bipheny1-4-yI)-amide] 1 -[(4-trifluoromethyi-phenyl)-amide] 


25.1 




Pyrrolidine- 1,2-dicarboxylic acid 2-[(3-fluoro-2 , -sulfamoyl- 
biphenyl-4-yl)-amide] 1 -[(3-methoxy-phenyI)-amide] 


36.21 




Pyrrolidine- 1,2-dicarboxylic acid l-[(4-ethyl-phenyl)-amide] 
2-[(3-fluoro-2'-sulfamoyl-bipheny]-4-yl)-amide] 


38.14 




Pyrrolidine- 1,2-dicarboxylic acid l-[(3-acetyl-phenyl)-arnide] 
2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide] 


21.04 




Pyrrolidine- 1,2-dicarboxylic acid l-[(5-chloro-2-methyl- 
phenyl)-amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)- 
amide] 


19.84 




PyrroIidine-l,2-dicarboxylic acid l-[(2-fluoro-phenyl)-amide] 
2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide] 


37.21 




PyrroIidine-l,2-dicarboxylic acid l-[(3-chloro-4-fluoro- 
phenyl)-amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)- 
amide] 


41.07 
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Pyrrolidine-1, 2-dicarboxylic acid l-[(3-chloro-phenyl)-amide 
2-[(3-fIuoro-2'-su]famoyl-biphenyl-4-y]>amide] 


55.97 




Pyrrolidine-1, 2-dicarboxylic acid l-[(4-cyano-phenyI)-amide] 
2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide] 


51.86 




Pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-2-methyl- 
phenyl)-amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yI)- 
amide] 


38.88 




Pyrrolidine-!, 2-dicarboxylic acid l-[(3,4-dichloro-phenyl)- 
amide] 2-t(3-fluoro-2 f -sulfamoy]-biphenyl-4-y])-amide] 


41.71 




Pyrrolidine-1, 2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl- 
biphenyl-4-yI)-amide] ] -[(3-trifluoromethyl-phenyl)-amide] 


21.61 




Pyrrolidine-], 2-dicarboxylic acid I-[(4-dimethylamino- 
phenyl)-amide] 2-[(3-fluoro-2'-sulfamoyl-bipheny]-4-yl)- 
amide] 


19.93 




(2S)-Pyrrolidine-], 2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yI)-amide] 




46.5 


Pyrrolidine-1, 2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-[(4-cyano-phenyl)-amide] 




16.58 


Pyrrolidine-1, 2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2- 1 T4-C 1 H-tetrazol-5-vl Vnhen vll-arnide \ 




36.64 


(2R,4R)-4-Methoxy-pyrrolidine-l, 2-dicarboxylic acid 1- 
[(5-chloro-pyridin-2-yI)-amide] 2-{ [2-fluoro-4-(2-oxo- 
azetidin~l-yl)-phenyl]-arnide} 




54 


(2R,4R)-4-Hydroxy-pyrrolidine-l ? 2-dicarboxylic acid 1- 
[(4-chloro-phenyl)-amide] 2-[(4-[l,2,3]triazo]-l-y]- 
phenyl)-amide] 




26% at luM 


(2R,4R)-4-Hydroxy-pyrrolidine-l, 2-dicarboxylic acid 2- 
[(4-acetylamino-phenyl)-amide] 1 -[(4-chloro-phenyl)- 
arnide] 




0.0793 I 


(2R,4R)-4-Hydroxy-pyrrolidine-l, 2-dicarboxylic acid 1- 
t(4-chloro-phenyl)-amide] 2-{ [4-(cyclopentanecarbonyl- 
amino)-phenyl]-amide} 




36% at luM 


4-Hydroxy-pyrroIidine-l, 2-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 2-[(4-pyrimidin-5-y]-phenyl)- 
amide] 




32% at 1 uM j 
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10 



15 



The foregoing biological tests establish that the compounds of the present 
invention are potent inhibitors of the Faxtor Xa. Accordingly, the compounds of 
the present invention are useful in pharmaceutical formulations for preventing and 
treating thrombotic disorders. Such disorders include venous thrombosis, deep 
vein thrombosis, thrombophlebitis, arterialembolism, coronary and cerebral 
arterial thrombosis, cerebral embolism, kidney embolism, pulmonary embolism, 
first or recurrent myocardial infarction, unstable angina, cerebral infarction, 
stroke, and atherosclerosis. 

To further assist in understanding the present invention, the following non- 
limiting examples of such factor Xa inhibitory compounds are provided. The 
following examples, of course, should not be construed as specifically limiting the 
present invention, variations presently known or later developed, which would be 
within the purview of one skilled in the art and considered to fall within the scope 
of the present invention as described herein. Preferred synthetic routes for 
intermediates involved in the synthesis as well as the resulting antithrombotic 
compounds of the present invention follow. 



(R>pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyI)-amide] 2-[(3- 
fluoro-2 , -sulfamoyl-biphenyl-4-yl)-amide] 

F 



Example 1 




25 



Step 1 : (R)-2-(4-Bromo-2-fIuoro-phenylcarbamoyI)-pyrrolidine-l-carboxylic 
acid 9H-fluoren-9-ylmethyI ester 
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Fmoc-D-Pro (1 .2 g, 3.56 mmol) was suspended in 10 mL dry 
dichloromethane (DCM), cooled in an ice water bath, and then thionyl chloride 
(0.78 mL, 10.7 mmol) was added slowly. After addition was complete, the ice 
water bath was removed and the reaction was stirred at ambient temperature 
5 overnight. The solution was concentrated to dryness. The oil was redissolved in 
20 mL dry DCM under an Ar atmosphere, and 4-bromo-2-fIuoroaniline (0.81 g, 
4.3 mmol) was added, followed by dry pyridine (0.87 mL, 10.7 mmol). The 
mixture was stirred at ambient temperature for 4 hours, then concentrated. The 
residue was redissolved in 100 mL EtOAc, washed with 1M HC1 (3x50 mL), 
10 brine (2x50 mL), dried with MgS0 4 , filtered and concentrated to yield the title 

product as a sticky oil. (1.8 g, 99%) APCI (AP+): 509.2, 51 1.2 (M+H)+ 

Step 2: (R)-PyrroIidine-2-carboxylic acid (2 ? -*er/-butylsuIfamoyl-3-fluoro- 
biphenyl-4-yI)-amide 

1 5 (R)-2-(4-Bromo-2-fluoro-phenylcarbamoyl)-pyrrolidine-l -carboxylic acid 

9H-f!uoren-9-ylmethyl ester (1.78 g, 3.49 mmol), 2-(N-terr- 
butyl)phenylsulfonamide boronic acid (1.35 g, 5.24 mmol), and 
tetrabutylarnmonium bromide (60 mg, 0.17 mmol) were combined in 40 mL 
toluene. 3.5 mL of an aqueous 2M sodium carbonate solution was then added, 

20 followed by tetrakistriphenylphosphine palladium(O) (200 mg, 0.17 mmol). The 
resulting solution was heated at reflux overnight, and cooled to room temperature, 
partitioned between EtOAc (250 mL) and water (150 mL). The combined organic 
layers were washed with water (2x100 mL), brine, dried with MgSC>4, filtered and 
concentrated. Purification by column chromatography on silica gel eluting with 

25 10% EtOAc in hexanes, then EtOAc, and then to MeOH/N^OH/EtOAc (5:1:94) 

provided the title compound as an oil. (1 .03 g, 70%) APCI (AP+): 420.3 (M+H)+ 

Step 3: (R)~pyrroIidine-l ? 2-dicarboxylic acid 24(2'-ter*-biitylsulfamoy]-3- 
fluoro-biphenyl-4-yI)-amide] l-[(4-chloro-phenyl)-amide] 

30 (R)-Pyrrolidine-2-carboxylic acid (2'-rm-butylsulfamoyl-3-fluoro- 

biphenyl-4-y])-amide (0.25 g, 0.6 mmol) and 4-chlorophenylisocyanate (90 mg, 
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0.6 mmol) were combined in 10 mL DCM and stirred at ambient temperature for 
one hour. The solution was concentrated. The residue was purified on a silica gel 
column eluting with 50% EtOAc in hexanes to provide the title compound as a 

white foam. (0.225 g, 66%) APCI (AP-): 571.3, 573.3 (M-H)~. 

5 

Step 4: (R)-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyI)-amide] 2- 
[(3-fluoro-2 , -sulfamoyl-biphenyl-4-yl)-amide] 

(R)-pyirolidine-l ,2-dicarboxyIic acid 2-[(2 , -/er/-butylsulfamoyl-3-fiuoro- 
bipheny]-4-y])-amide] l-[(4-chloro-phenyl)-amide] (0.22 g, 0.38 mmol) was 
10 stirred in 20 mL trifluoroacetic acid at ambient temperature overnight. The 

solution was concentrated, then purified on a silica gel column eluting with 50% 
EtOAc in hexanes, then 75% EtOAc in hexanes. The pure fractions were 
combined and concentrated, then redissolved in acetonitrile/water and lyophilized 
to yield title compound as a white solid. (0.15 g, 76%) APCI (AP-): 515.2, 517.2 

15 (M-H)-. 

Example 2 

Pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3-fluoro-2 T - 
20 su!famoyl-biphenyI-4-yl)-amide] 

F 




Step 1: Pyrrolidine-l^-dicarboxylic acid l-ter/-butyl ester 

DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O 

25 (2:1 ), and 87 mL of a 2M NaOH solution was added, followed by B0C2O (24.6 g, 
1 1 3 mmol). The reaction mixture was stirred at ambient temperature overnight. 
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The THF was removed in vacuo. The remaining aqueous mixture was acidified 
to pH 3 with aqueous citric acid, extracted twice with EtOAc. The combined 
organic layers were washed with water, brine, dried with MgS04, filtered and 
concentrated to yield the title compound as'a white solid. (18.7 g, quant.) APCI 
5 (AP-): 214.1 (M-H)-. 

Step 2: 2-(2 T -/^r/-ButyIsulfamoyl-3-fluoro-biphenyl-4-ylcarbamoyl)- 
pyrrolidine-l-carboxylic acid terf -butyl ester 

Pyrrolidine- 1 ,2-dicarboxylic acid 1-rerr-butyl ester (1 .6 g, 7.4 mmol) was 

10 dissolved in 40 mL dry diethyl ether under Ar. The solution was cooled in an ice 
water bath as dry pyridine (3 mL, 37.2 mmol) was added, followed by the 
dropwise addition of oxalyl chloride (1 .6 mL, 1 8.6 mmol). A precipitate formed 
immediately. The reaction was stirred vigorously at 0°C for one hour, then at 
ambient temperature for one hour. 50 mL diethyl ether were added, and the 

15 mixture was filtered. The filtered off solids were washed with diethyl ether. The 
filtrates were combined and concentrated to give an off-white oil. The oil was 
redissolved in 40 mL dry DCM under Ar, cooled to 0°C, and 3 mL of pyridine 
were added, followed by 4 -amino-3*-fluoro-biphenyl-2-sulfonic acid tert- 
butylamide (2 g, 6.2 mmol). The reaction was allowed to warm to ambient 

20 temperature, stirred for 3 hours then concentrated. The concentrate was 

redissolved in 250 mL EtOAc, washed with 10% citric acid (2x100 mL), water 
(3x100 mL), brine (100 mL), dried with MgSC>4, filtered and concentrated. The 
concentrate was purified on a silica gel column eluted with 30% moving to 50% 
EtOAc in hexanes. Combined and concentrated pure fractions to yield title 

25 compound as a white solid. (1 .4 g, 42%) APCI (AP-): 51 8.2 (M-H)". 

Step 3: Pyrrolidine-2-carboxylic acid (2'-terNbutyIsulfamoyl-3-fluoro- 
biphenyl-4-yl)-amide 

2-(2-rer/-Buty]sulfamoyl-3-fluoro-biphenyl-4-ylcarbamoyl)-pyrrolidine-l- 
30 carboxylic acid tert-buty] ester (1 .3 g, 2.5 mmol) was dissolved in 40 mL DCM, 
cooled in an ice bath, added 1 0 mL trifluoroacetic acid, stirred at 0°C for 30 



WO 03/045912 



PCT/IB02/04757 



-162- 

minutes then at ambient temperature for one hour. Concentrated solution, 
redissolved in EtOAc (150 mL), washed with saturated NaHCOs (2x100 mL), 
water (100 mL), brine (100 mL), dried with MgSC>4, filtered and concentrated to 
yield title compound as a white solid. (1 g, 91 %) APCI (AP-): 41 8.2 (M-H)~. 

5 

Step 4: PyrroIidine-l,2-dicarboxyHc acid 2-[(2 , -ter/-butylsulfamoyl-3-fluoro- 
biphenyI-4-yl)-amide] l-[(4-chloro-phenyI)-amide] 

Pyrrolidine-2-carboxyIic acid (2-r£T/-butylsulfamoyl-3-fluoro-biphenyl-4- 
yl)-amide (03 g, 0.72 mmol) was dissolved in 10 mL dry THF under Ar, added 4- 
10 chlorophenylisocyanate (0.1 1 g, 0.72 mmol) and stirred at ambient temperature 
for one hour. Concentrated solution to yield title compound. (0.42 g, quant.) 
APCI 

(AP-): 571.2, 573.2 (M-H)'. 

15 Step 5: Pyrrolidine-l,2-dicarboxy)ic acid l-[(4-chloro-phenyI)-amide] 2-[(3- 
nuoro-2 , -sulfamoyl-biphenyl-4-yl)-amide] 

Pyrrolidine-1 ,2-dicarboxylic acid 2-[(2'-ter/-butylsulfamoyl-3-fluoro- 
biphenyl-4-yI)-amide] l-[(4-chloro-phenyl)-amide] (0.4 g, 0.7 mmol) was stirred 
in 10 mL trifluoroacetic acid at ambient temperature overnight, concentrated 
20 solution, then purified on a silica gel column eluted with 50% moving to 75% 
EtOAc in hexanes. Combined and concentrated pure fractions, redissolved in 
acetonitrile/water and lyophilized to yield title compound as a white fluffy 
powder. (0.26 g, 72%) APCI (AP-): 515.1, 517.2 (M-H)-. 

25 Example 3 

Pyrrolidine-l,2-dicarboxyIic acid l-[(5-chloro-pyridin-2-yl>amide] 2-[(3- 
fluoro^'-sulfamoyl-biphenyl^-y^-amide] 
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H 

N 




NH 2 



Step 1: Pyrrolidine-l,2-dicarboxylic acid 1-ierf -butyl ester 

DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O 

5 (2:1), added 87 mL of a 2M NaOH solution followed by B0C2O (24.6 g, 1 13 

mmol). Stirred at ambient temperature overnight. Removed THF in vacuo, 
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed 
organics with water, brine, dried with MgSC>4, filtered and concentrated to yield 

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)~. 



Step 2: 2-(2 , -/^r/-ButylsulfamoyI-3-fluoro-bipheny]-4-ylcarbaiTioyl)- 
pyrrolidine-l-carboxylic acid *er/-butyl ester 

Pyrrolidine-l,2-dicarboxylic acid l-/er/-butyl ester (1.6 g, 7.4 mmol) was 
dissolved in 40 mL dry diethyl ether under Ar, cooled in an ice water bath, added 

15 dry pyridine (3 mL, 37.2 mmol) followed by the dropwise addition of oxalyl 
chloride (1 .6 mL, 1 8.6 mmol). A precipitate forms immediately. The reaction 
was stirred vigorously at 0°C for one hour, then at ambient temperature for one 
hour. Added 50 mL diethyl ether, filtered off solids washing with diethyl ether. 
Concentrated the filtrates to an off-white oil. Redissolved oil in 40 mL dry DCM 

20 under Ar, cooled to 0°C, added 3 mL pyridine followed by 4'-amino-3'-fluon>- 
biphenyl-2-sulfonic acid terr-butyl amide (2 g, 6.2 mmol). The reaction was 
allowed to warm to ambient temperature, stirred for 3 hours then concentrated. 
Redissolved in 250 mLEtOAc, washed with 10% citric acid (2x100 mL), water 
(3x100 mL), brine (100 mL), dried with MgSC>4, filtered and concentrated. 

25 Purified on a silica gel column eluted with 30% moving to 50% EtOAc in 



10 
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hexanes. Combined and concentrated pure fractions to yield title compound as a 
white solid. (1 .4 g, 42%) APCI (AP-): 518.2 (M-H)". 

Step 3: Pyrro!idine-2-carboxylie acid (2 , -/«r/-butylsulfamoyI-3-fluoro- 

5 biphenyI-4-yl)-amide 

2-(2'-/^-Butylsulfamoyl-3-fluoro-biphenyl-4-ylcarbamoyl)-pyrrolidine-l- 

carboxylic acid /m-butyl ester (1 .3 g, 2.5 mmol) was dissolved in 40 mL DCM, 
cooled in an ice bath, added 10 mL trifluoroacetic acid, stirred at 0°C for 30 
minutes then at ambient temperature for one hour. Concentrated solution, 
10 redissolved in EtOAc (150 mL), washed with saturated NaHCC>3 (2x100 mL), 
water (100 mL), brine (100 mL), dried with MgS04, filtered and concentrated to 
yield title compound as a white solid. (1 g, 91%) APCI (AP-): 418.2 (M-H)". 

Step 3a: (5-Chloro-pyridin-2-yl)-carbamic acid 4-nitro-phenyl ester 

15 2-Amino-5-chloropyridine (1.05 g, 8.2 mmol) was suspended in 15 mL 

dry DCM under Ar, added dry pyridine (0.66 mL, 8.2 mmol), cooled to 0°C and 
added 4-nitrophenol chloroformate. A white precipitate forms rapidly. Stirred at 
ambient temperature for 1 hour, filtered off solid, washed with water and then 
DCM. A white solid recovered which is consistent with title compound. (2.1 g, 

20 88%) 1 H-NMR (D6-DMSO) 

Step 4: PyrroIidine-l,2-dicarboxylic acid 2-[(2' -ter*-butylsu]famoyl-3-fluoro- 
bipheriyl-4-yI)-amide] l-[(5-chloro-pyridin-2-yl)-aniide] 

Pyrrolidine-2-carboxylic acid (2 , -?e/V-butylsulfamoyl-3-fluoro-biphenyl-4- 
25 yl)-amide (245 mg, 0.83 mmol) and (5-Chloro-pyridin-2-yl)-carbamic acid 4- 

nitro-phenyl ester (0.35 g, 0.83 mmol) were combined in 10 mL dry DMF under 
Ar, added diisopropylethylamine (0.15 mL, 0.83 mmol) and heated at 80°C for 2 
hours. Cooled solution, taken up in EtOAc (200 mL), washed with sat. K2CO3 
(3x150 mL), sat. NaHCC>3 (3x150 mL), brine, dried with MgSQ 4 , filtered and 
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concentrated to yield title compound as a light pink solid. (0.45 g, 94%) APCI 
(AP-): 572.3, 574.3 (M-H)~. 

Step 5: PyrroIidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)-amide] 2- 
5 [(3-fluoro-2 f -sulfamoyl-biphenyl-4-yl)-amide] 

Pyrrolidine-1 ,2-dicarboxylic acid 2-[(2'-ter/-butylsulfamoyl-3-fluoro- 
biphenyl-4-yl)-amide] H(5-chloro-pyridin-2-yl)-amide] (0.45 g, 0.78 mmol) was 
stirred in 10 mL trifluoroacetic acid at ambient temperature for 4 hours. Reaction 
is sluggish. Heated to 80°C for 30 minutes. Cooled solution, concentrated, 
10 redissolved in 40 mL toluene and concentrated. Purified on a silica gel column 
eluted with 75% EtOAc in hexanes. Combined and concentrated pure fractions, 
redissolved in acetonitrile/water and lyophilized to yield title compound as a white 
fluffy powder. (0.277 g, 68%) APCI (AP-): 5 1 6. 1 , 5 1 8.1 (M-H)". 

15 Example 4 

Pyrrolidine-1, 2-dicarboxyIic acid l-[(2 9 4-dinuoro-phenyI)-amide] 2-[(3- 
fluoro-2 f -suIfamoyI-biphenyl-4-yl)-amide] 



Step 1: PyrroIidine-l,2-dicarboxylic acid l-ter*-butyl ester 

DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O 
25 (2: 1 ), added 87 mL of a 2M NaOH solution followed by Boc 2 0 (24.6 g, 1 13 
mmol). Stirred at ambient temperature overnight. Removed THF in vacuo, 



F 




20 



F 



WO 03/045912 



PCT/IB02/04757 



-166- 

acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed 
organics with water, brine, dried with MgS04, filtered and concentrated to yield 

title compound as a white solid. (18.7 g, quant.) APCI(AP-): 214.1 (M-H)~. 

5 Step 2: 2-(2 , -/m-Butylsu)famoyl-3-fluoro-biphenyl-4-ylcarbanioyI)- 
pyrrolidine-l-carboxylic acid tert-butyl ester 

Pyrrolidine- 1,2-dicarboxyIic acid ]-tert-buty] ester (1.6 g, 7.4 mmol) was 
dissolved in 40 mL dry diethyl ether under Ar, cooled in an ice water bath, added 

1 0 dry pyridine (3 mL, 37.2 mmol) followed by the dropwise addition of oxalyl 
chloride (1 .6 mL, 1 8.6 mmol). A precipitate forms immediately. The reaction 
was stirred vigorously at 0°C for one hour, then at ambient temperature for one 
hour. Added 50 mL diethyl ether, filtered off solids washing with diethyl ether. 
Concentrated the filtrates to an off-white oil. Redissolved oil in 40 mL dry DCM 

1 5 under Ar, cooled to 0°C, added 3 mL pyridine followed by 4'-amino-3 , -fluoro- 
biphenyl-2-sulfonic acid ter/-butyl amide (2 g, 6.2 mmol). The reaction was 
allowed to warm to ambient temperature, stirred for 3 hours then concentrated. 
Redissolved in 250 mL EtOAc, washed with 10% citric acid (2x100 mL), water 
(3x100 mL), brine (100 mL), dried with MgS04, filtered and concentrated. 

20 Purified on a silica gel column eluted with 30% moving to 50% EtOAc in 

hexanes. Combined and concentrated pure fractions to yield title compound as a 

white solid. (1 .4 g, 42%) APCI (AP-): 518.2 (M-H)". 

Step 3: PyrroIidine-2-carboxyIic acid (2 , -^r/-butylsulfamoyI-3-fluoro- 
25 biphenyl-4-yl)-amide 

2-(2'-^r/-Butylsulfamoyl-3-fluoro-biphenyl-4-ylcarbamoyl)-pyrrolidine-l- 
carboxylic acid terr-butyl ester (1.3 g, 2.5 mmol) was dissolved in 40 mL DCM, 
cooled in an ice bath, added 1 0 mL trifluoroacetic acid, stirred at 0°C for 30 
minutes then at ambient temperature for one hour. Concentrated solution, 
30 redissolved in EtOAc (150 mL), washed with saturated NaHC03 (2x100 mL), 
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water (100 mL), brine (100 mL), dried with MgSC>4, filtered and concentrated to 
yield title compound as a white solid. (1 g, 91%) APCI (AP-): 418.2 (M-H)". 

Step 4: Pyrrolidine-l,2-dicarboxylic acid l-[(2,4-dinuoro-phenyl)-amide] 2- 
[(3-fluoro-2 T -sulfamoyi-biphenyl-4-yI)-amide] 

To a solution of pyrrolidine-2-carboxylic acid (2 , -/£?r/-butylsulfamoyl-3- 
fluoro-biphenyl-4-yl)-amide (0.12 mmol/mL, 0.3 mmol ) in 2.5 mL of THF was 
added 2,4-difluorophenylisocyanate. The reaction was shaken on an orbital 
shaker at ambient temperature for 2 hours, then 50 mg of trisamine resin (2.4 
mmol/g) was added and shaken for 1 hour. Filtered off resin, washing with THF. 
The THF was blown down with a stream of nitrogen. Added 2 mL of 
trifluoroacetic acid and the reaction was shaken at ambient temperature overnight. 
The trifluoroacetic acid was blown down with a stream of nitrogen. Redissolved 
in 2 mL EtOAc and loaded onto a silica gel column. Eluted compound with 60% 
EtOAc in hexanes. Combined and concentrated pure fractions, redissolved in 
acetonitrile/water and lyophilized to a white fluffy powder. (0.13 g, 84%) APCI 

(AP-): 517.2 (M-H)-. 



Pyrrolidine-l,2-dicarboxylic acid 2-[(3-fIuoro-2 , -sulfamoyl-biphenyl-4-yl)- 

amide] 1-p-tolylamide 
F 



Example 5 




25 Step 1: Pyrrolidine-l,2-dicarboxylic acid 1-terf-butyl ester 
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DL-proIine (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H 2 0 

(2:1), added 87 mL of a 2M NaOH solution followed by B0C2O (24.6 g, 1 13 

mmol). Stirred at ambient temperature overnight. Removed THF in vacuo, 
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed 
5 organics with water, brine, dried with MgSC>4, filtered and concentrated to yield 

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)-\ 

Step 2: 2-(2 f -/^r/-ButylsuIfamoyl-3-fIuoro-biphenyl-4-ylcarbamoyI)- 
pyrrolidine-l-carboxylic acid tert -butyl ester 

10 Pyrrolidine- 1 ,2-dicarboxyIic acid 1 -terr-butyl ester (1 .6 g, 7.4 mmol) was 

dissolved in 40 mL dry diethyl ether under Ar, cooled in an ice water bath, added 
dry pyridine (3 mL, 37.2 mmol) followed by the dropwise addition of oxalyl 
chloride (1 .6 mL, 18.6 mmol). A precipitate forms immediately. The reaction 
was stirred vigorously at 0°C for one hour, then at ambient temperature for one 

1 5 hour. Added 50 mL diethyl ether, filtered off solids washing with diethyl ether. 
Concentrated the filtrates to an off-white oil. Redissolved oil in 40 mL dry DCM 
under Ar, cooled to 0°C, added 3 mL pyridine followed by 4'-amino-3 f -fluoro- 
biphenyl-2-sulfonic acid /err-butylamide (2 g, 6.2 mmol). The reaction was 
allowed to warm to ambient temperature, stirred for 3 hours then concentrated. 

20 Redissolved in 250 mL EtOAc, washed with 10% citric acid (2x100 mL), water 
(3x100 mL), brine (100 mL), dried with MgSC>4, filtered and concentrated. 

Purified on a silica gel column eluted with 30% moving to 50% EtOAc in 
hexanes. Combined and concentrated pure fractions to yield title compound as a 

white solid. (1.4 g, 42%) APCI (AP-): 518.2 (M-H)". 

25 

Step 3: PyrroIidine-2-carboxylic acid (2'-ter/-butylsulfamoyI-3-fluoro- 
biphenyl -4-y D-amide 

2-(2 , -^rr-Butylsulfamoyl-3-fluoro-biphenyl-4-ylcarbamoyl)-pyrrolidine-l- 
carboxylic acid ter/-butyl ester (1.3 g, 2.5 mmol) was dissolved in 40 mL DCM, 
30 cooled in an ice bath, added 10 mL trifluoroacetic acid, stirred at 0°C for 30 
minutes then at ambient temperature for one hour. Concentrated solution, 
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10 



15 



redissolved in EtOAc (150 mL), washed with saturated NaHCC>3 (2x100 mL), 
water (100 mL), brine (100 mL), dried with MgSC>4, Filtered and concentrated to 

yield title compound as a white solid. (1 g, 91%) APCI (AP-): 418.2 (M-H)". 

Step 4: Pyrrolidine-l,2-dicarboxyIic acid 2-[(341uoro-2 f -sulfamoyI-biphenyl- 
4-yI)-amide] 1-p-tolyiamide 

To a solution of pyrrolidine-2-carboxylic acid (2 , -rerr-butylsulfamoyl-3 J 
fluoro-biphenyl-4-yl)-amide (0.12 mmol/mL, 0.24 mmol ) in 2 mL of THF was 
added p-tolylisocyanate. The reaction was shaken on an orbital shaker at ambient 
temperature for 2 hours, then 50 mg of trisamine resin (2.4 mmol/g) was added 
and shaken for 1 hour. Filtered off resin, washing with THF. The THF was 
blown down with a stream of nitrogen. Added 2 mL of trifluoroacetic acid and 
the reaction was shaken at ambient temperature overnight. The trifluoroacetic 
acid was blown down with a stream of nitrogen. Loaded onto a silica gel column 
and eluted using an automated ISCO system with gradient of 40-100% EtOAc in 
hexanes over 40 minutes. Combined and concentrated pure fractions, redissolved 
in acetonitrile/water and lyophilized to a white fluffy powder. (0.084 g, 73%) 

APCI (AP-): 495.1 (M-H)". 

Example 6 

PyrroIidine-l,2-dicarboxylic acid 2-[(3-fluoro-2 , -sulfamoyI-biphenyl-4-yl)- 
amide] 1 -[(4-methoxy-phenyI)-amide] 
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This compound was prepared using the same procedures as found for 
Example 5 with p-methoxyphenylisocyanate substituted for p-tolylisocyanate in 
step 4. (0.089 g, 72%) APCI (AP-): 511.1 (M-H)-. 

5 Example 7 

PyrroIidine-l,2-dicarboxylic acid l-[(4-bromo-phenyl)-amide] 2-[(3-fluoro-2'- 

sulfamoyI-biphenyl-4-yl)-amide] 

F 




1 0 This compound was prepared using the same procedures as found for 

Example 5 with 4-bromophenylisocyanate substituted for p-tolylisocyanate in step 
4. (0.097 g, 72%) APCI (AP-): 559.0, 561.0 (M-H)-. 



Example 8 

15 

Pyrrolidine-l ,2-dicarboxyIic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl). 

amide] 1-phenylamide 




20 



This compound was prepared using the same procedures as found for 
Example 5 with phenyl isocyanate substituted for p-tolylisocyanate in step 4. 
(0.084 g, 73%) APCI (AP-): 481.1 (M-H)-. 
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Example 9 

PyrroIidine-l,2-dicarboxyIic acid l-[(3,4-difluoro-phenyl)-amide] 2-[(3- 
fluoro^'-suIfamoyl-biphenyl^-yO-amide] 



F 




This compound was prepared using the same procedures as found for 
Example 5 with 3,4-difluorophenylisocyanate substituted for p-tolylisocyanate in 

step 4. (0.079 g, 63%) APCI (AP-): 517.0 (M-H)-. 

10 

Example 10 

Pyrrolidine-l ? 2-dicarboxylic acid l-[(3-fluoro-4-methyI-phenyl)-amide] 2-[(3- 
fluoro-2 f -suIfamoyI-biphenyl-4-yl)-amide] 

F 




CH 3 



This compound was prepared using the same procedures as found for 
Example 5 with 3-fluoro-4-methylphenylisocyanate substituted for p- 
tolylisocyanate in step 4. (0.083 g, 67%) APCI (AP-): 513.0 (M-H)". 



20 



Example 11 
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10 



15 



20 



Pyrrolidine-l,2-dicarboxylic acid H(5-chIoro-pyridin-2-yI)-amide] 2-[(3- 

fluoro-2 , -methanesulfonyl-biphenyI-4-yl)-amide] 

F 



Step 1: Pyrrolidine-] ,2-dicarboxyIic acid l-ter/-butyl ester 

DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O 
(2:1), added 87 mL of a 2M NaOH solution followed by B0C2O (24.6 g, 1 13 
mmol). Stirred at ambient temperature overnight. Removed THF in vacuo, 
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed 
organics with water, brine, dried with MgSO^ filtered and concentrated to yield 

title compound as a white solid. (1 8.7 g, quant.) APCI (AP-): 214.1 (M-H)-. 

Step 2: 2-(4-Bromo-2-fluoro-phenyIcarbamoyl)-pyrrolidine-l-carboxyIic acid 
terf-butyl ester 

Pyrrolidine- 1,2-dicarboxylic acid 1-terr-butyl ester (3.8 g, 18 mmol) was 
dissolved in 150 mL dry diethyl ether under Ar, cooled in an ice water bath, added 
dry pyridine (8.6 mL, 1 06 mmol) followed by the dropwise addition of oxalyl 
chloride (4.6 mL, 53 mmol). A precipitate formed immediately. The reaction was 
stirred vigorously at 0°C for one hour, then at ambient temperature for one hour. 
100 mL diethyl ether was then added. The solides were filtered off and washed 
with diethyl ether. The filtrates were concwentrated to an off-white oil. The solid 
was redissolved oil in 50 mL dry DCM under Ar, cooled to 0°C, and 6 mL 
pyridine was added, followed by 4-bromo-2-fluoroaniline (3.4 g, 17.7 mmol). 
The reaction was allowed to warm to ambient temperature, stirred for 3 hours then 
concentrated. The concentrate was redissolved in 250 mL EtOAc, washed with 
10% HC1 (3x100 mL), brine (100 mL), dried with MgSQ 4 , filtered and 
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concentrated. The residue was purified on a silica gel column eluted with 20% 
moving to 40% EtOAc in hexanes to yield title compound as a white solid. (3.2 g, 

47%) APCI (AP-): 385.1, 387.1 (M-H)-. 

5 Step 3: 2-(3-Fluoro-2 , -methyIsuIfanyl-bi>henyI-4-ylcarbamoyI)-pyrroIidine-l- 
carboxylic acid terf-butyl ester 

2-(4-Bromo-2-fluorO'phenylcarbamoyl)-pyrroIidine-l -carboxylic acid tert- 
butyl ester (2 g, 4.8 mmol), 2-(methylthio)benzene boronic acid (0.98 g, 5.8 
mmol), and tetrabutylammonium bromide (78 mg, 0.24 mmol) were combined in 

10 30 mL toluene, added 5 mL of a 2M aqueous Na2C03 solution followed by 

tetrakistriphenylphosphine palladium(O) (0.28 g, 0.24 mmol). The reaction was 
heated at reflux for 4 hours, cooled, concentrated, redissolved in EtOAc (250 mL), 
washed with water (3x200 mL), brine (200 mL), dried with MgSC>4, filtered, and 
concentrated in the presence of 4 g coarse silica. The residue was was purified by 

1 5 column chromatography on silica gel eluting with 20% EtOAc in hexanes to yield 
title compound as a yellow foam. (1.84 g, 88%) APCI (AP-): 429.2 (M-H)~. 

Step 4: 2-(3-Fluoro-2^methanesulfonyl-biphenyl-4-yIcarbamoyl)-pyrroIidine- 
1 -carboxylic acid ter*-butyl ester 

20 2-(3-Fluoro-2'-methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l- 
carboxylic acid ter/-butyl ester (0.57 g, 1.32 mmol) was dissolved in 10 mL 
EtOAc, and m-chloroperoxybenzoic acid (1.5 g, 5.3 mmol) was added in one 
portion to the resulting mixture. The mixture was stirred at ambient temperature 
for 3 hours, then diluted with 100 mL EtOAc, washed with sat. NaHCOs (3x100 

25 mL), brine, dried with MgS04, filtered and concentrated. The residue was 

purified by column chromatography on silica gel eluting with 33% moving to 50% 
EtOAc in hexanes to yield title compound as a yellow foam. (0.48 g, 75%) APCI 

(AP-): 461. 2 (M-H)". 

30 Step 5: PyrroIidine-2-carboxyIic acid (3-fluoro-2 f -niethanesulfonyl-biphenyl- 
4-yI)-amide 
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2-(3-Fluoro-2'-methanesu]fonyl-biphenyl-4-ylcarbanrioy])-pyrrolidine-l- 
carboxylic acid tert-buxy\ ester (0.45 g, 0.93 mmol) was dissolved in 15 mL DCM 
and 15 mL trifluoroacetic acid and the resulting mixture was stirred at ambient 
temperature for 1 hour. The mixture was concentrated, and the residue was 
5 redissolved in 100 mL EtOAc, washed with sat. NaCl, dried with MgSC>4, filtered 

and concentrated to yield title compound as an oil. (0.27 g, 80%) APCI (AP-): 

36 LI (M-H)-. 

Step 6: PyrroIidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)-amide] 2- 
10 [(S-nuoro^'-methanesulfonyl-biphenyl^-ylJ-amide] 

Pyrrolidine-2-carboxylic acid (3-fIuoro-2'-methanesulfonyl-biphenyl-4-yl)- 
amide (0.27 g, 0.75 mmol) and (5-Chloro-pyridin-2-yl)-carbamic acid 4-nkro- 
phenyl ester (0.22 g, 0.0.75 mmol; see Example 3, step 3a) were combined in 10 
mL DMF and heated at 80°C for 4 hours, then cooled. 200 mL of water were then 
1 5 added and a precipitate formed. The solids were filtered off, washed with water, 
redissolved in EtOAc, dried with MgSC>4, filtered and concentrated. The residue 
was purified by column chromatography on silica gel eluting with 70% EtOAc in 
hexanes to yield title compound. (220 mg, 57%) APCI (AP-): 515.1, 517.1 (M- 



Pyrrolidine-l ? 2-dicarboxylic acid l-[(4-chloro-pheny!)-amide] 2-[(3-fluoro-2 t - 
methanesulfonyl-biphenyl-4-yl)-amide] 

F 



H)-. 



20 



Example 12 



25 
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Step 1: PyrroIidine-l,2-dicarboxyIic acid l-/er/-butyl ester 

DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O 

(2:1), and 87 mL of a 2M NaOH solution was added to the resulting mixture, 
followed by B0C2O (24.6 g, 1 13 mmol). The mixture was stirred at ambient 

5 temperature overnight. THF was removed in vacuo, and the remaining water was 
acidified to pH 3 with citric acid, then extracted twice with EtOAc. The combined 
organic layers were washed with water, brine, dried with MgSC>4, filtered and • 

concentrated to yield title compound as a white solid. (18.7 g, quant.) APCI (AP-): 

214.1 (M-H)-. 

10 

Step 2: 2-(4-Bromo-2-fluoro-phenylcarbamoyI)-pyrrolidine-l-carboxyIic acid 
tar/-butyl ester 

Pyrrolidine- 1,2-dicarboxylic acid 1 -tert-buty\ ester (3.8 g, 18 mmol) was 
dissolved in 150 mL dry diethyl ether under Ar, and the resulting solution was 

15 cooled in an ice water bath, while dry pyridine (8.6 mL, 106 mmol) was added, 
followed by the dropwise addition of oxalyl chloride (4.6 mL, 53 mmol). A 
precipitate formed immediately. The reaction was stirred vigorously at 0°C for 
one hour, then at ambient temperature for one hour. 100 mL of diethyl ether were 
then added, and the solids wwere removed by filitration washing with diethyl 

20 ether. Concentrated the filtrates to an off-white oil. Redissolved oil in 50 mL dry 
DCM under Ar, cooled to 0°C, added 6 mL pyridine followed by 4-bromo-2- 
fluoroaniline (3.4 g, 17.7 mmol). The reaction was allowed to warm to ambient 
temperature, stirred for 3 hours then concentrated. Redissolved in 250 mL 
EtOAc, washed with 10% HC1 (3x100 mL), brine (100 mL), dried with MgSC>4, 

25 filtered and concentrated. Purified on a silica gel column eluted with 20% moving 
to 40% EtOAc in hexanes. Combined and concentrated pure fractions to yield 
title compound as a white solid. (3.2 g, 47%) APCI (AP-): 385.1, 387.1 (M-H)~. 

Step 3: 2-(3-Fluoro-2'-methylsulfanyl-biphenyl-4-ylcarbamoyI)-pyrrolidine-l- 
30 carboxylic acid tert-butyl ester 
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2-(4-Bromo-2-fluoro-phenylcarbamoyI)-pyrrolidine-l -carboxylic acid tert- 
butyl ester (2 g, 4.8 mmol), 2-(methylthio)benzene boronic acid (0.98 g, 5.8 
mmol), and tetrabutylammonium bromide (78 mg, 0.24 mmol) were combined in 
30 mL toluene, added 5 mL of a 2M aqueous Na2CC>3 solution followed by 
5 tetrakistriphenylphosphine palladium(O) (0.28 g, 0.24 mmol). Heated reaction at 
reflux for 4 hours, cooled, concentrated, redissolved in EtOAc (250 mL), washed 
with water (3x200 mL), brine (200 mL), dried with MgSC>4, filtered, and 
concentrated in the presence of 4 g coarse silica. Loaded silica onto a silica gel 
column, eluted with 20% EtOAc in hexanes. Combined and concentrated pure 
10 fractions to yield title compound as a yellow foam. (1.84 g, 88%) APCI (AP-): 

429.2 (M-H)-. 

Step 4: 2-(3-Fluoro-2 , -methanesulfonyNbiphenyI-4-yIcarbanioyI)-pyrroIidine- 
1 -carboxylic acid terf-butyl ester 

15 2-(3-Fluoro-2 , -methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l- 
carboxylic acid rerr-butyl ester (1 .2 g, 2.8 mmol) was dissolved in 30 mL EtOAc, 
added m-chloroperoxybenzoic acid (3.2 g, 1 1 mmol) in one portion and stirred at 
ambient temperature for 3 hours. A 1 0% aqueous solution (50 mL) of Na2S2<>3 

was added to the vigorously stirring reaction in order to quench peroxide. After 
20 30 minutes the solution was diluted with 100 mL EtOAc, separated layers, washed 
organics with sat. NaHC03 (3x100 mL), brine, dried with MgS04, filtered and 
concentrated. Purified on a silica gel column eluted with 50% EtOAc in hexanes. 
Combined and concentrated pure fractions to yield title compound as a yellow 

foam. (1.01 g, 78%) APCI (AP-): 461.1 (M-H)-. 

25 

Step 5: PyrroIidine-2-carboxylic acid (S-fluoro-Z'-methanesulfonyl-biphenyl- 
4-yl)-amide 

2-(3-Fluoro-2'-methanesu]fonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l- 
carboxylic acid terr-butyl ester (1 g, 2 mmol) was dissolved in 20 mL DCM and 
30 10 mL trifluoroacetic acid and stirred at ambient temperature for 1 hour. 
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Concentrated solution, redissolved in 100 mL CHCI3, repeated CHCI3 co- 
concentration 3 times to yield title compound as an oil. (quant, yield) APCI 
(AP-): 361.1 (M-H)-. 

5 Step 6: PyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3- 
fluoro-2'-methanesulfonyI-biphenyl-4-yl)-amide] 

Pyrrolidine-2-carboxylic acid (3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)- 
amide (0.23 g, 0.64 mmol) was dissolved in 10 mL THF, added 
diisopropylethylamine (0.33 mL, 1.9 mmol), followed by 4- 
10 chlorophenylisocyanate (97 mg, 0.64 mmol). Stirred reaction at ambient 

temperature for 1 hour then concentrated. Purified on a silica gel column eluted 
with 70% EtOAc in hexanes. Pure fractions were combined and concentrated, 
redissolved in acetonitrile/water and lyophilized to yield title compound as a white 

powder. (0.23 g, 70%) APCI (AP-): 514.1, 516.1 (M-H)~. 

15 

Example 13 

Pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-{[5-(2- 
sulfamoyl-phenyl)-pyridin-2-yl]-amide} 




20 CI 

Step 1: PyrroIidine-l,2-dicarboxylic acid l-ter/-butyl ester 

DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O 
(2:1), added 87 mL of a 2M NaOH solution followed by B0C2O (24.6 g, 1 13 
25 mmol). Stirred at ambient temperature overnight. Removed THF in vacuo, 
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed 
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organics with water, brine, dried with MgSC>4, filtered and concentrated to yield 
title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)'. 

Step 2: 2-(5-Bromo-pyridin-2-yIcarbamoyl)-pyrroIidine-l-carboxyIic acid 
5 tert-butyl ester 

Pyrrolidine- 1,2-dicarboxyIic acid 1 -rerr-butyl ester (1.97 g, 9.2 mmol) was 
dissolved in 150 mL dry diethyl ether under Ar, cooled in an ice water bath, added 
dry pyridine (3.7 mL, 45.8 mmol) followed by the dropwise addition of oxalyl 
chloride (2 mL, 22.9 mmol). A precipitate forms immediately. The reaction was 

10 stirred vigorously at 0°C for 2 hours, then at ambient temperature for one hour. 
Added 100 mL diethyl ether, filtered off solids washing with diethyl ether. 
Concentrated the filtrates to an off-white oil. Redissolved oil in 100 mL dry DCM 
under Ar, cooled to 0°C, added 3 mL pyridine followed by 2-amino-5- 
bromopyridine (1.32 g, 7.6 mmol). The reaction was allowed to warm to ambient 

15 temperature, stirred for 3 hours then concentrated. Redissolved in 250 mL 

EtOAc, washed with 10% HC1 (3x100 mL), brine (100 mL), dried with MgS04, 
filtered and concentrated to yield title compound as a yellow sticky solid. (2.74 g, 
97%) APCI (AP-): 368.0, 370.0 (M-H)". 

20 Step 3: 2-[5-(2-/err-ButylsulfamoyI-phenyI)-pyridin-2-ylcarbamoyl]- 
pyrrolidine-l-carboxylic acid tert-butyl ester 

2-(5-Bromo-pyridin-2-ylcarbamoyl)-pyrrolidine-l-carboxylic acid tert- 
butyl ester (0.92 g, 2.48 mmol), 2-(N-/er/-butyl)phenylsulfonamide boronic acid 
(0.64 g, 2.48 mmol), and tetrabutyl ammonium bromide (40 mg, 0.12 mmol) were 

25 combined in 10 mL toluene, added 2 mL of an aqueous 2M sodium carbonate 

solution followed by the addition of tetrakistriphenylphosphine palladium(O) (144 
mg, 0.12 mmol). Refluxed solution for 4 hours, cooled to room temperature, 
partitioned between EtOAc (150 mL) and water (100 mL), washed organics with 
water (3x100 mL), brine, dried with MgSC>4, filtered and concentrated. Purified 

30 on a silica gel column eluted with 40% moving to 50% EtOAc in hexanes. 
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Cornbined and concentrated pure fractions to yield title compound as a white 
solid. (0.92 g, 74%) APCI (AP-): 501.1 (M-H)~. 

Step 4: PyrroIidine-2-carboxylic acid [5-(2-terM)UtylsuIfamoyI-phenyl)- 
5 pyridin-2-yl]-amide 

2-[5-(2-/err-ButylsulfamoyI-phenyl)-pyridin-2-y]carbamoyI]-pyiTolidine- 
1-carboxylic acid rer/-butyl ester (0.92 g, 1 .83 mmol) was dissolved in 30 mL , 
DCM, added 10 mL trifluoroacetic acid and stirred at ambient temperature for one 
hour. Concentrated solution, redissolved in CHCI3 and reconcentrated. Repeated 
1 0 co-concentration twice to yield title compound as an oil. (quant, yield) APCI 
(AP-): 401.1 (M-H)\ 

Step 5: Pyrrolidine-l 9 2-dicarboxylic acid 2-{[5-(2-ter/-butylsulfamoyI- 
phenyl)-pyridin-2-yI]-amide} l-[(4-chloro-phenyl)-amide] 

15 Pyrrolidine-2-carboxylic acid [5-(2-rm-butylsulfamoyl-phenyl)-pyridin-2- 

yl]-amide (0.44 g, 0.59 mmol) was dissolved in 10 mL THF, added 
diisopropylethylamine (0.41 mL, 2.4 mmol) followed by 4- 
chlorophenylisocyanate (91 mg, 0.59 mmol). Stirred at ambient temperature for 2 
hours. Diluted reaction with 50 mL EtOAc, washed with 10% citric acid (3x50 

20 mL), water (2x50 mL), brine, dried with MgSC>4, filtered and concentrated to 

yield title compound. (0.28 g, 85%) APCI (AP+): 556.2, 558.2 (M-H)+ 

Step 6: PyrroIidine-l,2-dicarboxyIicacid l-[(4-chloro-phenyl)-amide] 2-{[5- 
(2-sulfamoyl-phenyI)-pyridin-2-yI]-amide} 

25 Pyrrolidine-1 ,2-dicarboxylic acid 2-{ [5-(2-tert-butylsulfamoyl-phenyl)- 

pyridin-2-yl]-amide} l-[(4-chloro-phenyl)-amide] (0.28 g, 0.5 mmol) was stirred 
in 1 0 mL trifluoroacetic acid at ambient temperature for 20 hours. The solution 
was concentrated and purified on a silica gel column using an automated system 
with gradient of 40-100% EtOAc in hexanes over 40 minutes. Combined and 

30 concentrated pure fractions, redissolved in acetonitrile/water and lyophilized to 
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15 



20 



yield title compound as a light yellow powder. (0.156 g, 62%) APCI (AP+): 
500.0, 501.9 (M+H)+ 



PyrroHdine-l,2-dicarboxyIic acid 24(3-chloro-2^methanesulfonyl-biphenyI- 
4«yl)-amide] 1 4(5-chloro-pyridin-2-yI)-amide] 

CI 



Step 1: Pyrrolidine-l,2-dicarboxyIic acid l-ter/-butyl ester 

DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O 
(2:1), added 87 mL of a 2M NaOH solution followed by B0C2O (24.6 g, 1 13 
mmol). Stirred at ambient temperature overnight. Removed THF in vacuo, 
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed 
organics with water, brine, dried with MgSC>4, filtered and concentrated to yield 

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)". 

Step 2: 2-(4-Bromo-2-chloro-phenylcarbamoyl)-pyrroIidine-l-carboxylic acid 
tert-buty] ester 

Pyrrolidine- 1,2-dicarboxylic acid l-ter/-butyl ester (2.2 g, 10 mmol) was 
dissolved in 150 mL dry diethyl ether under Ar, cooled in an ice water bath, added 
dry pyridine (2.8 mL, 34 mmol) followed by the dropwise addition of oxalyl 
chloride (1 .5 mL, 17 mmol). A precipitate forms immediately. The reaction was 
stirred vigorously at 0°C for 1 hours, then at ambient temperature for two hours. 
Added 100 mL diethyl ether, filtered off solids washing with diethyl ether. 
Concentrated the filtrates to an off-white oil. Redissolved oil in 100 mL dry DCM 



Example 14 
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under Ar, cooled to 0°C, added 3 mL pyridine followed by 2-chloro-4- 
bromoaniline ( 1.8 g, 8.5 mmol). The reaction was allowed to warm to ambient 
temperature and stirred over the weekend. Concentrated reaction, redissolved in 
250 mL EtOAc, washed with 10% citric acid (3x100 mL), water, (2x100 mL), 
5 brine (100 mL), dried with M0SO4, filtered and concentrated. Purified on a silica 
gel column eluted with an automated system with gradient of 0-60% EtOAc in 
hexanes. Combined and concentrated pure fractions to yield title compound as,a 
yellow solid. (2.7 g, 79%) APCI (AP-): 401 .0, 403.0, 405.0 (M-H)-. 

10 Step 3: 2-(3-Chloro-2 , -methylsuIfanyl-biphenyl-4.ylcarbamoyI)-pyrroIidine- 
l-carboxylic acid tert -butyl ester 

2-(4-Bromo-2-ch]oro-phenylcarbamoyl)-pyrrolidine-l-carboxylic acid 
te/7-butyl ester (1 g, 2.5 mmol), 2-(methylthio)benzene boronic acid (0,5 g, 3 
mmol), and tetrabutyl ammonium bromide (40 mg, 0.12 mmol) were combined in 

15 1 0 mL toluene, added 2 mL of a 2M aqueous Na2C03 solution followed by 

tetrakistriphenylphosphine palladium(O) (0J4 g, 0.12 mmol). Heated reaction at 
reflux for 5 hours, cooled, dissolved in EtOAc (150 mL), washed with water 
(3x50 mL), brine (50 mL), dried with MgS0 4 , filtered, and concentrated. Purified 
on a silica gel column eluted using an automated system with gradient of 0-50% 

20 EtOAc in hexanes over 40 minutes. Combined and concentrated pure fractions to 
yield title compound as a white foam. (1 .01 g, 91 %) APCI (AP-): 445.1, 447.1 
(M-H)'. 

Step 4: 2<3-Chloro-2'-methanesulfonyl-biphenyl-4-y]carbamoyI)-pyrroIidine'- 
25 1-carboxylic acid /er/-butyl ester 

2-(3-Chloro-2 , -methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l- 
carboxylic acid rerr-butyl ester (1 g, 2 mmol) was dissolved in 20 mL EtOAc, 
added m-chloroperoxybenzoic acid (2.6 g, 8.9 mmol) in one portion and stirred at 
ambient temperature for 3 hours. A 10% aqueous solution (30 mL) of Na2S203 
30 was added to the vigorously stirring reaction in order to quench peroxide. After 
20 minutes the solution was diluted with 100 mL EtOAc, separated layers, washed 
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organics with sat. NaHCC>3 (3x100 mL), brine, dried with MgSC>4, filtered and 
concentrated to yield title compound as a clear oil. (1 g, 100%) APCI (AP-): 
477.1,479.1 (M-H)-. 

5 Step 5: PyrroIidirie-2-carboxyIic acid (S-chloro^'-methanesulfonyl-biphenyl- 
4-yI)-amide 

2-(3-Chloro-2'-methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l- 
carboxylic acid /err-butyl ester (1 g, 2 rnmol) was dissolved in 20 mL DCM and 
20 mL trifluoroacetic acid and stirred at ambient temperature for 2 hours. 
10 Concentrated solution, redissolved in 100 mL CHCI3, repeated CHO3 co- 
concentration 4 times to yield title compound as a yellow foam, (quant, yield) 
APCI(AP+): 379.1,381.1 (M+H)+ 

Step 6: PyrroIidine-l,2-dicarboxylic acid 2-[(3-chloro-2 , -methanesulfonyl- 
1 5 biphenyl-4-yl)-amide] l-[(5-chloro-pyridin-2-yl)-amide] 

Pyrrolidine-2-carboxylic acid (3-chIoro-2'-methanesulfonyl-biphenyl-4- 
yl)-amide (0.1 1 g, 0.29 mmol) and (5-Chloro-pyridin-2-yl)-carbamic acid 4-nitro- 
phenyl ester (0.085 g, 0.29 mmol; see Example 3, step 3a) were combined in 3 mL 
DMF and heated at 50°C for 2 hours, dissolved in 1 00 mL EtOAc, washed with 
20 sat. NaHCC>3 (3x50 mL), brine, dried with MgSC>4, filtered and concentrated. 

Purified on a silica gel column eluting using an automated system with gradient of 
0-100% EtOAc in hexanes over 40 minutes. Combined and concentrated pure 
fractions, redissolved in acetonitrile/water and lyophilized to yield title compound 

as a white powder. (110 mg, 71 %) APCI (AP+): 533.0, 535.0 (M+H)+ 

25 

Example 15 

PyrroIidine-l,2-dicarboxylic acid 2-[(3-chIoro-2 f -methanesuIfonyl-biphenyI- 
4-yl)-amide] l-[(4-chloro-phenyI)-amide] 
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H 
N 




Step 1: Pyrrolidine-l,2-dicarboxyIicacid l-ter/-butyl ester 

DL-proIine (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O 
5 (2:1), added 87 mL of a 2M NaOH solution followed by B0C2O (24.6 g, 1 13 
mmol). Stirred at ambient temperature overnight. Removed THF in vacuo, 
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed 
organics with water, brine, dried with MgSC>4, filtered and concentrated to yield 

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)~. 



Step 2: 2-(4-Bromo-2-chloro-phenylcarbamoyl)-pyrroIidine-l-carboxylic acid 
tert-butyl ester 

Pyrrolidine- 1 ,2-dicarboxylic acid 1 -tert-buty] ester (2.2 g, 10 mmol) was 
dissolved in 150 mL dry diethyl ether under Ar, cooled in an ice water bath, added 

15 dry pyridine (2.8 mL, 34 mmol) followed by the dropwise addition of oxalyl 

chloride (1.5 mL, 17 mmol). A precipitate forms immediately. The reaction was 
stirred vigorously at 0°C for 1 hours, then at ambient temperature for two hours. 
Added 100 mL diethyl ether, filtered off solids washing with diethyl ether. 
Concentrated the filtrates to an off-white oil. Redissolved oil in 100 mL dry DCM 

20 under Ar, cooled to 0°C, added 3 mL pyridine followed by 2-chloro-4- 

bromoaniline ( 1.8 g, 8.5 mmol). The reaction was allowed to warm to ambient 
temperature and stirred over the weekend. Concentrated reaction, redissolved in 
250 mL EtOAc, washed with 10% citric acid (3x100 mL), water, (2x100 mL), 
brine (100 mL), dried with MgSC>4, filtered and concentrated. Purified on a silica 

25 gel column eluted with an automated system with gradient of 0-60% EtOAc in 



10 
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hexanes. Combined and concentrated pure fractions to yield title compound as a 
yellow solid. (2.7 g, 79%) APCI (AP-): 401 .0, 403.0, 405.0 (M-H)~. 

Step 3: 2-(3-Chloro-2 , -methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine- 
5 1- car boxy lie acid tert-butyl ester 

2-(4-Bromo-2-chloro-phenylcarbamoyl)-pyrrolidine- 1 -carboxylic acid 
tert- butyl ester (1 g, 2.5 mmol), 2-(methylthio)benzene boronic acid (0.5 g, 3 
mmol), and tetrabutylammonium bromide (40 mg, 0.12 mmol) were combined in 
1 0 mL toluene, added 2 mL of a 2M aqueous Na 2 C0 3 solution followed by 
10 tetrakistriphenylphosphine palladium(O) (0.14 g, 0.12 mmol). Heated reaction at 
reflux for 5 hours, cooled, dissolved in EtOAc (150 mL), washed with water 
(3x50 mL), brine (50 mL), dried with MgSC>4, filtered, and concentrated. Purified 

on a silica gel column eluted using an automated system with gradient of 0-50% 
EtOAc in hexanes over 40 minutes. Combined and concentrated pure fractions to 
15 yield title compound as a white foam. (1.01 g, 91 %) APCI (AP-): 445.1, 447.1 

(M-H)-. 

Step 4: 2-(3-Chloro-2 , -methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrroIidine- 
1 -carboxylic acid ter/-butyl ester 

20 2-(3-Chloro-2 , -methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l- 
carboxylic acid rerr-butyl ester (1 g, 2 mmol) was dissolved in 20 mL EtOAc, 
added m-chloroperoxybenzoic acid (2.6 g, 8.9 mmol) in one portion and stirred at 
ambient temperature for 3 hours. A 10% aqueous solution (30 mL) of Na2S2C>3 
was added to the vigorously stirring reaction in order to quench peroxide. After 

25 20 minutes the solution was diluted with 100 mL EtOAc, separated layers, washed 
organics with sat. NaHCC>3 (3x100 mL), brine, dried with MgSC>4, filtered and 

concentrated to yield title compound as a clear oil. (1 g, 100%) APCI (AP-): 

477.1,479.1 (M-H)". 



30 



Step 5: PyrroIidine-2-carboxylic acid (3-chloro-2'-methanesuIfonyl-biphenyI- 
4 -yl)- amide 
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2-(3-Ch]oro-2 , -methanesu]fonyl-biphenyI-4>yIcarbarnoyl)-pyrrolidine-l- 
carboxylic acid te/7-butyl ester (1 g, 2 mmol) was dissolved in 20 mL DCM and 
20 mL trifluoroacetic acid and stirred at ambient temperature for 2 hours. 
Concentrated solution, redissolved in 100 mL CHCI3, repeated CHCI3 co- 
5 concentration 4 times to yield title compound as a yellow foam, (quant, yield) 
APCI (AP+): 379. 1, 381.1 (M+H)+ 

Step 6: PyrroIidine-l,2-dicarboxyIicaeid 2-[(3-chloro-2 , -methanesulfonyl- 
biphenyl-4-yI)-amide] l-[(4-chIoro-phenyl)-amide] 

10 Pyrrolidine-2-carboxyIic acid (3-chloro-2*-methanesulfonyl-biphenyl-4- 

yl)-amide (0.16 g, 0.42 mmol) was dissolved in 5 mL THF, added 
diisopropylethylamine (0.22 mL, 1.3 mmol) followed by 4- 
chlorophenylisocyanate (65 mg, 0.42 mmol). Stirred at ambient temperature for 
20 hours. The reaction was concentrated and purified using an automated system 

1 5 with gradient of 0-1 00% EtOAc in hexanes over 40 minutes. Combined and 
concentrated pure fractions, redissolved in acetonitrile/water and lyophilized to 
yield title compound as a white powder. (0.175 g, 78%) APCI (AP+): 532.0, 
534.0(M-H)+ 

20 Example 16 

Pyrrolidine-l,2-dicarboxylic acid l-[(5-ehloro-pyridin-2-yI)-amide] 2-{[5-(2- 
sulfamoyl-phenyl)-pyridin-2-yl]-amide} 




CI 



Step 1: PyrroIidine-l,2-dicarboxyIic acid l-ter/-butyl ester 
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DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O 
(2:1), added 87 mL of a 2M NaOH solution followed by B0C2O (24.6 g, 1 13 
mmol). Stirred at ambient temperature overnight. Removed THF in vacuo, 
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed 
5 organics with water, brine, dried with MgSC>4, filtered and concentrated to yield 

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)\ 

Step 2: 2-(5-Bromo-pyridin-2-ylcarbamoyI)-pyrrolidine-l-carboxyIic acid 
tert-butyl ester 

10 Pyrrolidine- 1,2-dicarboxylic acid l-ter/-butyl ester (1.97 g, 9.2 mmol) was 

dissolved in 150 mL dry diethyl ether under Ar, cooled in an ice water bath, added 
dry pyridine (3.7 mL,'45.8 mmol) followed by the dropwise addition of oxalyl 
chloride (2 mL, 22.9 mmol). A precipitate forms immediately. The reaction was 
stirred vigorously at 0°C for 2 hours, then at ambient temperature for one hour. 

1 5 Added 1 00 mL diethyl ether, filtered off solids washing with diethyl ether. 

Concentrated the filtrates to an off-white oil. Redissolved oil in 100 mL dry DCM 
under Ar, cooled to 0°C, added 3 mL pyridine followed by 2-amino-5- 
bromopyridine (1.32 g, 7.6 mmol). The reaction was allowed to warm to ambient 
temperature, stirred for 3 hours then concentrated. Redissolved in 250 mL 

20 EtOAc, washed with 10% HC1 (3x100 mL), brine (100 mL), dried with MgSC>4, 
filtered and concentrated to yield title compound as a yellow sticky solid. (2.74 g, 
97%) APCI (AP-): 368.0, 370.0 (M-H)~. 

Step 3: 2-[5-(2-^r/-Buty]su]famoyl-phenyI)-pyridin-2-yIcarbamoyl]- 
25 pyrrolidfne-l-carboxylic acid ter/-butyl ester 

2-(5-Bromo-pyri din-2-yl carbamoyl )-pyrrolidine-l-carboxylic acid tert- 
butyl ester (0.92 g, 2.48 mmol), 2-(N-*m-butyl)phenyIsulfonamide boronic acid 
(0.64 g, 2.48 mmol), and tetrabutyl ammonium bromide (40 mg, 0.12 mmol) were 
combined in 10 mL toluene, added 2 mL of an aqueous 2M sodium carbonate 
30 solution followed by the addition of tetrakistriphenylphosphine palladium(O) (144 
mg, 0.12 mmol). Refluxed solution for 4 hours, cooled to room temperature, 
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partitioned between EtOAc (150 mL) and water (100 mL), washed organics with 
water (3x3 00 mL), brine, dried with MgSC>4, filtered and concentrated. Purified 
on a silica gel column eluted with 40% moving to 50% EtOAc in hexanes. 
Combined and concentrated pure fractions to yield title compound as a white 
5 solid. (0.92 g, 74%) APCI (AP-): 501.1 (M-H)'. 

Step 4: PyrroIidine-2-carboxyIic acid [5-(2-/*r/-butylsulfamoyI-phenyl)- 
pyridin-2-yl]-amide 

2-[5-(2-r^r/-Butylsulfamoyl-phenyl)-pyridin-2-ylcarbamoyl]-pyrrolidine- 
10 1-earboxylic acid tert-buty\ ester (0.92 g, 1 .83 mmol) was dissolved in 30 mL 

DCM, added 10 mL trifluoroacetic acid and stirred at ambient temperature for one 
hour. Concentrated solution, redissolved in CHCI3 and reconcentrated. Repeated 
co-concentration twice to yield title compound as an oil. (quant, yield) APCI 
(AP-): 401.1 (M-H)"". 
15 Step 5: Pyrrolidine-l,2-dicarboxylic acid 2-{[5-(2-ter^butylsuIfamoyl- 
phenyI)-pyridin-2-yl]-amide} l-[(5-ehloro-pyridin-2-yl)-amide] 

Pyrrolidine-2-carboxylic acid [5-(2-fe/7-butylsulfamoyI-phenyl)-pyridin-2- 
yl]-amide (0.17 g, 0.25 mmol) and (5-Chloro-pyridin-2-yl)-carbamic acid 4-nitro- 
phenyl ester (0.074 g, 0.25 mmol; see Example 3, step 3a) were combined in 3 mL 
20 DMF, added diisopropylethylamine (0.1 8 mL, 1 mmol) and heated at 50°C for 2 
hours. Dissolved in 100 mL EtOAc, washed with sat. NaHCC>3 (3x50 mL), brine, 
dried with MgSC>4, filtered and concentrated. Purified on a silica gel column 

eluting using an automated system with gradient of 30-100% EtOAc in hexanes 
over 40 minutes. Combined and concentrated pure fractions to yield title 

25 compound as a white solid. (90 mg, 64%) APCI (AP-): 555.2, 557.2 (M-H)". 

Example 17 



30 



(2R 9 4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2 , -methanesulfonyI-biphenyl-4-yl)-amide] 
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Step 1: (2R/tR)-4-Hydroxy-pyrroIidine-l,2-dicarboxyIic acid l-ter/-butyl 
ester 

5 Cis-4-hydroxy-D-proline (1.1 g, 8.4 mmol) was dissolved in 18 mL of 

THF/H2O (2:1), added 2M aqueous NaOH solution (6.3 mL, 13 mmol), followed 

by B0C2O. Reaction was stirred at ambient temperature over the weekend. 
Solution was taken up in 150 mL EtOAc, washed with 10% HCI (3x100 mL), 
dried organics with MgSC>4, filtered and concentrated to yield title compound as a 

10 white foam. (1.5 g, 77%) APCI (AP-): 230.1 (M-H)~. 

Step 2: (2R,4R)-4-0ert-Butyl-dimethyl-silanyloxy)-pyrroIidine-l,2- 
dicarboxylic acid l-tert-buty\ ester 

(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-ter/-butyl ester 
15 (1.5 g, 6.5 mmol) was dissolved in 20 mL DMF, added imidazole (1.1 g, 16 

mmol), dimethyl aminopyri dine (80 mg, 0.65 mmol), and terr-butyldimethylsilyl 
chloride (1.08 g, 7.1 mmol). Stirred at ambient temperature overnight, dissolved 
in 150 mL EtOAc, washed with 10% citric acid (3x100 mL), water (2x100 mL), 
brine, dried with MgSC>4, filtered, and concentrated. Redissolved in 50 mL 
20 CHCI3 and reconcentrated to yield title compound as a clear oil. (1.54 g, 69%) 

APCI (AP-): 344.2 (M-H)". 

Step 3: (2R,4R)-2-(4^Bromo-2-fluoro-phenylcarbamoyl)-4-(^r/-butyl- 
dimethyI-siIanyloxy)-pyrroIidine-l-carboxyIic acid ter/-butyl ester 
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(2R,4R)^-(r£rrr-Butyl-dimethyI-silanyloxy 
acid ]-ter/-butyl ester (1.54 g, 4.5 mmol) was dissolved in 50 mL diethyl ether 
under an Ar atmosphere, cooled in an ice water bath, added dry pyridine (1 .4 mL, 
1 7.8 mmol), followed by the dropwise addition of oxalyl chloride (0.58 mL, 6.7 
5 mmol). Reaction was stirred at 0°C for 1 hour, then at ambient temperature for 1 
hour. Diluted reaction with 50 mL diethyl ether, filtered off solids and 
concentrated filtrates. Redissolved filtrate in 30 mL dry DCM under an Ar 
atmosphere, cooled in an ice water bath, added 1 mL dry pyridine followed by 4- 
bromo-2-fluoroaniline (0.85 g, 4.5 mmol). Stirred reaction at ambient temperature 
1 0 for 20 hours. Concentrated solution, redissolved in EtOAc (1 50 mL), washed 
with 10% citric acid (3x100 mL), water (2x100 mL), brine, dried with MgSC>4, 

filtered and concentrated. Purified on a silica gel column eluting with an 
automated system with gradient of 0-60% EtOAc in hexanes over 40 minutes. 
Combined and concentrated pure fractions to yield 'title compound as a clear oil. 
15 (0.96 g, 42%) APCI (AP-): 515.1, 517.1 (M-H)-. 

Step 4: (2R,4R).4.(^r^-Buty^dimethy]-silanyloxy)-2-(3-fluo^o-2 , - 
methylsulfanyl-biphenyl-4-yIcarbamoyl)-pyrrolidine-l-carboxylic acid tert- 
butyl ester 

20 (2R,4R)-2-(4-Bromo-2-fluoro-phenylcarbamoyl)-4-(^r/-butyl-dimethyl- 
silanyloxy)-pyrrolidine-l-carboxylic acid rerr-butyl ester (0.95 g, 1.84 mmol), 2- 
(methylthio)benzene boronic acid (0.37 g, 2.2 mmol), and tetrabutylammonium 
bromide (30 mg, 0.09 mmol) were combined in 1 5 mL toluene, added 2 mL of a 
2M aqueous Na 2 C0 3 solution followed by tetrakistri phenyl phosphine 

25 palladium(O) (0.1 1 g, 0.09 mmol). Heated reaction at reflux for 5 hours, cooled, 

dissolved in EtOAc (100 mL), washed with water (3x50 mL), brine (50 mL), dried 
with MgSC>4, filtered, and concentrated. Purified on a silica gel column eluted 
using an automated system with gradient of 0-60% EtOAc in hexanes over 40 
minutes. Combined and concentrated pure fractions to yield title compound as a 

30 light yellow foam. (0.77 g, 74%) APCI (AP-): 559.3 (M-H)~. 
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Step 5: (2R,4R)-4-(^r/-Butyl-dimethyl-silanyIoxy)-2-(3-fluoro-2'- 
methanesuIfonyl-biphenyl-4-ylcarbamoyI)-pyrrolidine-l-carboxyIic acid tert- 
butyl ester 

(2R,4R)-4-(/e/7-Buty]-dimethyl-silany]oxy)-2-(3-fluoro-2'-rnethylsulfanyl- 
5 biphenyl-4-ylcarbamoyl)-pyrroIidine-l-carboxylic acid ter/-butyl ester (0.84 g, 
1.35 mmol) was dissolved in 20 mLEtOAc, added added m-chloroperoxybenzoic 
acid (1 .6 g, 5.4 mmol) in one portion and stirred at ambient temperature for 3 
hours. A 10% aqueous solution (50 mL) of Na2S2C>3 was added to the vigorously 
stirring reaction in order to quench peroxide. After 20 minutes the solution was 
10 diluted with 100 mL EtOAc, separated layers, washed organics with sat. NaHCOs 
(3x100 mL), water (2x100 mL), brine, dried with MgSC>4, filtered and 
concentrated to yield title compound as a light brown foam. (0.8 g, 100%) APCI 
(AP-): 591.3 (M-H)\ 

15 Step 6: (2R 9 4R)-4-Hydroxy-pyrroIidine-2-carboxyIic acid (3-fluoro-2'- 
methanesulfonyl-biphenyl-4-yI)-amide 

(2R,4R)-4-(r^r/-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2- 
methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l -carboxylic acid terf-butyl 
ester (0.8 g, 1.35 mmol) was dissolved in 30 mL DCM, added 10 mL 
20 trifluoroacetic acid and stirred reaction at ambient temperature for 90 minutes. 
Solution was concentrated to yield title compound as an amber oil. (100% crude 
yield) APCI (AP-): (M-H)". 

Step 7: (2R ? 4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro- 
25 phenyl)-amide] 2-[(3-fluoro-2 f -methanesulfonyl-biphenyl-4-yI)-amide] 

(2R,4R)-4-Hydroxy-pyrrolidine-2-carboxylic acid (3-fluoro-2- 
methanesulfonyl-biphenyl-4-yl)-amide (0.51 g, 1.35 mmol) was dissolved in 20 
mL THF, added diisopropylethylamine (0.94 mL, 5.4 mmol) followed by 4- 
chlorophenylisocyanate (0.21 g, 1.35 mmol). Stirred at ambient temperature for 2 
30 hours. The reaction was dissolved in 100 mL EtOAc, washed with 10% citric acid 
(3x50 mL), water (2x50 mL), brine, dried with MgSC>4, filtered and concentrated. 
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Purified using an automated system with gradient of 50-100% EtOAc in hexanes 
over 40 minutes. Compound was still eluting at end of run. Switched gradient to 
0-1 5% MeOH in EtOAc over 40 minutes. Combined and concentrated pure 
fractions to yield title compound as a white solid. (0.54 g, 75%) APCI (AP+): 

5 530.1, 532. 1(M-H)+. 

Example 18 

Pyrrolidine-l,2-dicarboxylic acid l-[(4-ch!oro-phenyl)-amide] 2-{[4-(l- 
10 methyl-4,5-dihydro-lH-imidazol-2-yI)-phenyl]-amide} 




Step 1: Pyrrolidine-l,2-dicarboxyIic acid l-*er/-butyl ester 

DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O 
15 (2:1), added 87 mL of a 2M NaOH solution followed by B0C2O (24.6 g, 1 13 
mmol). Stirred at ambient temperature overnight. Removed THF in vacuo, 
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed 
organics with water, brine, dried with MgSC>4, filtered and concentrated to yield 

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)". 

20 

Step 2: 2-(4-Cyano-phenylcarbamoy])-pyrrolidine-l-carboxylic acid tert-butyl 
ester 

Pyrrolidine- 1 ,2-dicarboxylic acid 1 -tert-butyl ester (2.1 g, 9.8 mmol) was 
dissolved in 100 mL dry diethyl ether under an argon atmosphere, added dry 
25 pyridine (3.3 mL, 32.5 mmol), cooled to 0°C then added oxalyl chloride (1.4 mL, 
16.3 mmol) dropwise. A precipitate forms immediately upon addition of oxalyl 
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chloride and therefore reaction requires vigorous stirring. Stirred at 0°C for one 
hour than at ambient temperature for 2 hours. Dry diethyl ether (100 mL) was 
added and the solids were filtered off, washing with more diethyl ether. The 
filtrates were concentrated, then redissolved in dry DCM under argon, cooled to 
5 0°C, added 1 mL dry pyridine then added 4-amino-benzonitrile (0.96 g, 8.1 mmol) 
in one portion. Stirred at ambient temperature for 2 hours, concentrated, 
redissolved in ethyl acetate (250 mL), washed with 10% citric acid (3x100 mL), 
water, brine, dried with MgS04, filtered and concentrated to yield title compound 

as a white foam. (2.4 g, 93%) APCI (AP-): 314.1 (M-H)". 

10 

Step 3: PyrroJidine-2-carboxylic acid (4-cyano-phenyl)-amide 

2-(4-Cyano-phenylcarbamoyl)-pyrrolidine-l -carboxylic acid ter/-butyl 
ester (3 g, 8 mmol) was dissolved in 90 mL of a 1 :2 mixture of trifluoroacetic acid 
and dichloromethane. The reaction was stirred at ambient temperature for one 
1 5 hour then concentrated to yield title compound as an amber oil which was carried 

onto next step as is. APCI (AP-): 214.1 (M-H)". 

Step 4: PyrroIidine-l,2-dicarboxyIic acid l-[(4-ch!oro-phenyl)-amide] 2-[(4- 
cyano-phenyI)-amide] 

20 Pyrrolidine-2-carboxylic acid (4-cyano-phenyl)-amide (0.9 g, 4 mmol) was 

dissolved in 25 mL tetrahydrofuran, added diisopropylethylamine (3.5 mL, 20 
mmol), followed by the addition of 4-chlorophenylisocyanate (0.61 g, 4 mmol). 
The reaction was stirred at ambient temperature for one hour then concentrated 
solution. Redissolved in 100 mL ethyl acetate, washed with 10% citric acid 

25 (2x100 mL), water, brine, dried with MgSC>4, filtered and concentrated. 

Recrystallized from ethyl acetate and hexanes to yield title compound as a white 
powder. (1.1 g, 75%) APCI (AP-): 367.1, 369.1 (M-H)~. 

Step 5: Pyrrolidine-l 9 2-dicarboxyIic acid l-[(4-chloro-phenyl)-amide] 2-{[4- 
30 (l-methyl-4 9 5-dihydro-lH-imidazol-2-yl)-phenyI]-amide) 
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Pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(4- 
cyano-phenyl)-amide] (0.2 g, 0.54 mmol) was dissolved in 2 mL dry methanol 
under argon, cooled in an ice bath, bubbled in HCl(g) for 10 minutes, removed 
argon line and HC1 line and sealed off flask. Stirred at 0°C for 20 minutes, then at 
5 ambient temperature for 4 hours* The solution was concentrated in vacuo to a 
yeJIow foam. The foam was redissolved in 4 mL dry methanol under argon, 
added N-methylethylenediamine (0.048 mL, 0.54 mmol) and stirred at ambient , 
temperature overnight. The solution was concentrated in vacuo then purified by 
preparatory HPLC. Combined and lyophilized pure fractions to yield the TFA salt 
10 of the title compound as a white fluffy powder. (0.2 g, 69%) APCI (AP-): 424.1, 

426.1 (M-H)-. 

Example 19 

1 5 PyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2 f - 

methanesu!fonyI-biphenyl-4-yI)-amide] 




CI 



Step 1: PyrroIidine-l ? 2-dicarboxyIic acid l-ter/-butyl ester 

20 DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O 

(2:1), added 87 mL of a 2M NaOH solution followed by B0C2O (24.6 g, 1 13 
mmol). Stirred at ambient temperature overnight. Removed THF in vacuo, 
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed 
organics with water, brine, dried with MgSC>4, filtered and concentrated to yield 

25 title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)-. 
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Step 2: 2-(4-Bromo-phenylcarban3oyl)-pyrrolidine-l-carboxy]ic acid tert- 
butyl ester 

Pyrrolidine- 1,2-dicarboxylic acid 1 -ter/-butyl ester (5 g, 23 mmol) was 
dissolved in 250 mL dry diethyl ether under Ar, cooled in an ice water bath, added 
5 dry pyridine (11 .3 mL, 1 39 mmol) followed by the dropwise addition of oxalyl 
chloride (6.1 mL, 69 mmol). A precipitate forms immediately. The reaction was 
stirred vigorously at 0°C for one hour, then at ambient temperature for one hour. 
Added 100 mL diethyl ether, filtered off solids washing with diethyl ether. 
Concentrated the filtrates to an off white oil. Redissolved (3.66 g, 15 mmol) oil in 
1 0 40 mL dry DCM under Ar, cooled to 0°C, added 4.6 mL pyridine followed by 4- 
bromoaniline (2.7 g, 15 mmol). The reaction was allowed to warm to ambient 
temperature, stirred for 3 hours then concentrated. Redissolved in 100 mL 
EtOAc, washed with 1 N HC1 (2x100 mL), brine (100 mL), dried with MgSC>4, 

filtered and concentrated to yield title compound. (4.56 g, 80%) APCI (AP-): 
15 369.0, 370.0 (M-H)". 

Step 3; 2-(2'-Methylsulfanyl-biphenyI-4-ylcarbamoyl)-pyrrolidine-l- 
carboxylic acid fert-butyl ester 

2-(4-Bromo-phenylcarbamoyl)-pyrrolidine-l -carboxylic acid terr-butyl 
20 ester (2.57 g, 6.9 mmol), 2-(methylthio)benzene boronic acid (1 .4 g, 8.3 mmol), 
and tetrabutylammonium bromide (1 10 mg, 0.33 mmol) were combined in 30 mL 
toluene, added 6.9 mL of a 2M aqueous Na2CC>3 solution followed by 

tetrakistriphenylphosphine palladium(O) (0.40 g, 0.34 mmol). Heated reaction at 
reflux overnight, cooled, concentrated, redissolved in EtOAc (250 mL), washed 
25 with water (3x200 mL), brine (200 mL), dried with MgSC>4, filtered, and 

concentrated. Purified on a silica gel column eluted with 20% moving to 40% 
EtOAc in hexanes. Combined and concentrated pure fractions to yield title 

compound. (1.75 g, 60%) APCI (AP-): 411.1 (M-H)". 

30 Step 4: 2-(2'-MethanesuIfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l- 
carboxylic acid tert-butyl ester 
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2-(2'>MethyIsu]fany]-biphenyl-4-ylcarbamoy])-pyrrolidine-l-carboxylic 
acid tert-buiy] ester (1 .0 g, 2.4 mmol) was dissolved in 10 mL acetonitrile, added 
oxone (2.98 g, 4.8 mmol) in one portion and stirred at ambient temperature for 1 
week and then concentrated. Redissolved in 100 mL EtOAc and 100 mL sat. 
5 NaHC03, separated layers, washed organics with brine, dried with MgSC>4, 

filtered and concentrated. Purified on a silica gel column eluted with 20% moving 
to 40% EtOAc in hexanes. Combined and concentrated pure fractions to yield , 
title compound. (0.80 g, 75%) APCI (AP-): 443.1 (M-H)\ 

1 0 Step 5: Pyrrolidine-2-carboxylic acid (2'-methanesulfonyI-biphenyl-4-yI)- 
amide 

2-(2'-Methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l-carboxylic 
acid /m-butyl ester (0.8 g, 1 .7 mmol) was dissolved in 25 mL DCM and 5 mL 
trifluoroacetic acid and stirred at ambient temperature for one hour and 
1 5 concentrated. Redissolved in 1 00 mL EtOAc and 100 mL sat. NaHCC>3, separated 
layers, washed organics with brine, dried with MgSC>4, filtered and concentrated 
to yield title compound as an oil (quant, yield) APCI (AP-): 343.1 (M-H)~. 

Step 6: PyrroIidine-l,2-dicarboxylic acid l-[(4-chIoro-phenyI)-aniide] 2-[(2'- 
20 methanesulfonyI-biphenyJ-4-yl)-amide] 

Pyrrolidine-2-carboxylic acid (2'-methanesulfonyl-biphenyM-yl)-amide 
(0.61 g, 1.8 mmol) was dissolved in 20 mLTHF, added diisopropylethylamine 
(0.92 mL, 5.3 mmol), followed by 4-chlorophenylisocyanate (270 mg, L7 mmol). 
Stirred reaction at ambient temperature for one hour then concentrated. 
25 Crystallized from EtOAc in hexanes and filtered to yield title compound as a 
white powder. (0.71 g, 80%) APCI (AP-): 496.1, 498.1 (M-H)*. 
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Example 20 

PyrroIidine-l,2-dicarboxyIic acid H(4-chIoro-phenyl)-amide] 2-[(2'- 

methanesuIfonyl-3-niethyl-biphenyl-4-yI)-amide] 

Me 




CI 

5 

Step 1: Pyrrolidine-l ? 2-dicarboxylicacid l-ter/-butyl ester 

DL-proIine (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O 
(2: 1), added 87 mL of a 2M NaOH solution followed by B0C2O (24.6 g, 1 13 
mmol). Stirred at ambient temperature overnight. Removed THF in vacuo, 
10 acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed 

organics with water, brine, dried with MgSC>4, filtered and concentrated to yield 

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)*\ 

Step 2: 2-(4-Bromo-2-methyl-phenylcarbamoyI)-pyrroIidine-l-carboxylic 
1 5 acid ter/-butyl ester 

Pyrrolidine-1 ,2-dicarboxylic acid 1 -/err-butyl ester (2 g, 9.3 mmol) was 
dissolved in 100 mL dry diethyl ether under Ar, cooled in an ice water bath, added 
dry pyridine (4.5 mL, 55 mmol) followed by the dropwise addition of oxalyl 
chloride (2.4 mL, 27 mmol). A precipitate forms immediately. The reaction was 

20 stirred vigorously at 0°C for one hour, then at ambient temperature for one hour. 
Added 100 mL diethyl ether, filtered off solids washing with diethyl ether. 
Concentrated the filtrates to an off white oil. Redissolved (0.95 g, 4.0 mmol) oil 
in 40 mL dry DCM under Ar, cooled to 0°C, added 1 3 mL pyridine followed by 
4-bromo-2-rnethylaniIine (0.75 g, 4.0 mmol). The reaction was allowed to warm 

25 to ambient temperature, stirred overnight then concentrated. Redissolved in 100 
mL EtOAc, washed with 1 N HC1 (3x50 mL), brine (100 mL), dried with MgSC>4, 
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filtered and concentrated to yield title compound. (1 .09 g, 70%) APCI (AP-): 
381.0, 383.0 (M-H)-. 

Step 3: 2-(3-Methyl-2 , -methylsulfanyl-biphenyI-4-ylcarbanioyl)-pyrroIidine- 
5 1-carboxylic acid /er/-butyl ester 

2-(4-Bromo-2-methyl-phenylcarbamoyl)-pyrrolidine-]-carboxylic acid 
/<?r/-butyl ester (1 .07 g, 2.7 mmol), 2 -(methyl thio)benzene boronic acid (0.56 g» 
3.3 mmoJ), and tetrabuty] ammonium bromide (322 mg, 0.13 mmol) were 
combined in 20 mL toluene, added 2.8 mL of a 2M aqueous Na2C03 solution 

1 0 followed by tetrakistriphenylphosphine palladium(O) (0. 1 6 1 g, 0. 1 3 mmol). 

Heated reaction at reflux 4 hours, cooled, concentrated, redissolved in EtOAc (250 
mL), washed with water (3x200 mL), brine (200 mL), dried with MgSC>4, filtered, 
and concentrated. Purified on a silica gel column eluted with 20% EtOAc in 
hexanes. Combined and concentrated pure fractions to yield title compound. 

1 5 (0.59 g, 50%) APCI (AP-): 425. 1 (M-H)". 



Step 4: 2-(2'-MethanesulfonyI-3-methyl-biphenyl-4-ylcarbamoyl)- 
pyrrolidine-l-carboxylic acid /erf -butyl ester 

2-(3-Methyl-2'-methylsulfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l- 
20 carboxylic acid rerf-butyl ester (0.57 g, 1 .3 mmol) was dissolved in 10 mL EtOAc, 
added added m-chloroperoxybenzoic acid (1.76 g, 6.1 mmol) in one portion and 
stirred at ambient temperature for 3 hours. Reaction not complete. Concentrated 
and redissolved in 10 mL acetonitrile and added oxone (1.5 g, 2.4 mmol) in one 
portion and stirred at ambient temperature overnight and then concentrated. 
25 Redissolved in 100 mL EtOAc and 100 mL sat. NaHCC>3, separated layers, 
washed organics with brine, dried with MgSC>4, filtered and concentrated. 
Purified on a silica gel column eluted with 20% moving to 40% EtOAc in 
hexanes. Combined and concentrated pure fractions to yield title compound. 
(0.44 g, 72%) APCI (AP-): 457.1 (M-H)-. 



30 
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Step 5: PyrroIidine-2-carboxylic acid (2'-methanesulfonyI-3-methyI-biphenyl- 
4-yI)-amide 

2-(2'-Methanesulfonyl-3-methy]-biphenyI-4-ylcarbamoyl)-pyiTolidine-l- 
carboxylic acid /m-butyl ester (0.4 g, 0.87 mmol) was dissolved in 15 mL DCM 
5 and 5 mL trifiuoroacetic acid and stirred at ambient temperature for 2 hour and 
concentrated. Redissolved in 100 mL EtOAc and 100 mL sat. NaHCC>3, separated 
layers, washed organics with brine, dried with MgS0 4 , filtered and concentrated 
to yield title compound as an oil (0.29 g, 93%) APCI (AP-): 357.1 (M-H)\ 

1 0 Step 6: Pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyJ)-amide] 2-[(2'- 
methanesulfony)-3-methyl-biphenyl-4-yl)-amide] 

Pyrrolidine-2-carboxylic acid (2'-methanesulfonyl-3-methyl-biphenyl-4- 
yl)-amide (0.29 g, 0.80 mmol) was dissolved in 10 mL THF, added 
diisopropylethylamine (0.42 mL, 2.4 mmol), followed by 4- 
1 5 chlorophenylisocyanate ( 1 24 mg, 0.80 mmol). Stirred reaction at ambient 

temperature for one hour then concentrated. Purified on a silica gel column eluted 
with 20% moving to 40% EtOAc in hexanes. Combined and concentrated pure 
fractions to yield title compound. (0.32 g, 78%) APCI (AP-): 510.1, 512.1 (M-H)~ 

20 Example 21 

(2R,4R)-4-methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-ch!oro-phenyl)- 



amide] 24(3-fluoro-2'-methanesulfonyJ-bipheny]-4-yl)-amide] 

Me 
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Step 1: (2R,4R)-4-hydroxy-pyrroIidine-l,2-dicarboxyIic acid l-ter/-butyl ester 

Cis-4-hydroxy-D-proline (1.1 g, 8.4 rnmol) was dissolved in 18 mL of 
THF/ H2O (2:1), added 2M aqueous NaOH solution (6.3 mL, 13 mmol), followed 

5 by B0C2O. Reaction was stirred at ambient temperature over the weekend. 
Solution was taken up in 150 mL EtOAc, washed with 10% HC1 (3x100 mL), 
dried organics with MgSC>4, filtered and concentrated to yield title compound as a 

white foam. (1.5 g, 77%) APCI (AP-): 230.1 (M-H)\ 

10 Step 2: (2R,4R)-4-(/er/-butyI-dimethyl-silanyloxy)-pyrroIidine-l,2- 
dicarboxylic acid l-ter/-butyl ester 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-ter/-butyl ester 
(1.5 g, 6.5 mmol) was dissolved in 2 mL DMF, added imidazole (1.1 g, 16 mmol), 
dimethylaminopyridine (80mg, 0.65 mmol), and /err-butyldimethylsilyl chloride 
15 (1.08 g, 7.1 mmol). Stirred at ambient temperature overnight, dissolved in 150 
mLEtOAc, washed with 10% citric acid (3x100 mL), water (2x100 mL), brine, 
dried with MgS04, filtered, and concentrated. Redissolved in 50 mL CHCI3 and 
reconcentrated to yield title compound as a clear oil. (1 .54 g, 69%) APCI (AP-): 
344.2 (M-H)-. 

20 

Step 3: (2R ? 4R)-2-(4-bromo-2-fluoro-phenylcarbamoyl)-4-(/er/-butyl- 
dimethyI-silanyJoxy)-pyrroIidine-l^carboxylic acid tert-butyl ester 

(2R,4R)-4-(rerr-Butyl-dimethyl-silanyloxy)-pyrrolidine-l,2-dicarboxylic 
acid l-r<?rt-butyl ester (1.54 g, 4.5 mmol) was dissolved in 50 mL diethyl ether 

25 under an Ar atmosphere, cooled in an ice water bath, added dry pyridine (1 A mL, 
17.8 mmol), followed by the dropwise addition of oxalyl chloride (0.58 mL, 6.7 
mmol). Reaction was stirred at 0°C for 1 hour, then at ambient temperature for 1 
hour. Diluted reaction with 50 mL diethyl ether, filtered off solids and 
concentrated filtrates. Redissolved filtrate in 30 mL dry DCM under an Ar 

30 atmosphere, cooled in an ice water bath, added 1 mL dry pyridine followed by 4- 
bromo-2-fluoroaniline (0.85 g, 4.5 mmol). Stirred reaction at ambient temperature 
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for 20 hours. Concentrated solution, redissolved in EtOAc (150 mL), washed 
with 10% citric acid (3x 100 mL), water (2x100 mL), brine, dried with MgSC>4, 

filtered and concentrated. Purified on a silica gel column eluting with an 
automated system with gradient of 0-60% EtOAc in hexanes over 40 minutes* 
5 Combined and concentrated pure fractions to yield title compound as a clear oil. 
(0.96 g, 42%) APCI (AP-): 515.1, 517.1 (M-H)'. 



Step 4: (2R,4R).4-(^r/.Butyl-dimethyl-siIanyloxy)-2-(3-fIuo^o-2 , - 
niethylsulfanyI-biphenyl-4-ylcarbamoyl)-pyrroIjdine-l-carboxylic acid tert- 
1 0 butyl ester 

(2R,4R)-2-(4-Bromo-2-fluoro-phenylcarbamoyl)-4-(^rr-buty]-dimethyl- 
silanyloxy)-pyrrolidine-l-carboxylic acid terr-butyl ester (0.95 g, 1.84 mmol), 2- 
(methylthio)benzene boronic acid (0.37 g, 2.2 mmol), and tetrabutylammonium 
bromide (30mg, 0.09 mmol) were combined in 15 mL toluene, added 2 mL of a 
1 5 2M aqueous Na 2 C0 3 solution followed by tetrakistriphenylphosphine 

palladium(O) (0.1 1 g, 0.09 mmol). Heated reaction at reflux for 5 hours, cooled, 
dissolved in EtOAc (100 mL), washed with water (3x50 mL), brine (50 mL), dried 
with MgS04, filtered, and concentrated. Purified on a silica gel column eluted 

using an automated system with gradient of 0-60% EtOAc in hexanes over 40 
20 minutes. Combined and concentrated pure fractions to yield title compound as a 

light yellow foam. (0.77 g, 74%) APCI (AP-): 559.3 (M-H)-. 

Step 5: (2R,4R).4-(^r/-ButyI-din1ethy^silanyloxy)-2-(3-^uo^o-2 , - 
methanesu]fonyI-biphenyl-4-ylcarbamoyl)-pyrrolidine-l-carboxylic acid tert- 
25 butyl ester 

(2R,4R)-4-(rer/-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2 T -methylsulfanyl- 
biphenyl-4-ylcarbamoyl)-pyrrolidine-l-carboxylic acid tert-buty] ester (0.84 g, 
1.35 mmol) was dissolved in 20 mL EtOAc, added added m-chloroperoxybenzoic 
acid (1.6 g, 5.4 mmol) in one portion and stirred at ambient temperature for 3 
30 hours. A 10% aqueous solution (50 mL) of Na2S203 was added to the vigorously 
stirring reaction in order to quench peroxide. After 20 minutes the solution was 
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diluted with 100 mL EtOAc, separated layers, washed organics with sat. NaHCC>3 
(3x100 mL), water (2x100 mL), brine, dried with MgSC>4, filtered and 
concentrated to yield title compound as a light brown foam. (0.8 g, 100%) APCI 
(AP-): 5913 (M-H)-. 

5 

Step 6: (2R,4R)-4-hydroxy-pyrroIidine-2-carboxyIic acid (3-fluoro-2 f - 
niethanesu!fonyI-biphenyI-4-yl)-amide 

(2R,4R)-4-(/er/-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2- 
methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l-carboxylic acid ter/-butyl 
10 ester (0.8 g, 1.35 mmol) was dissolved in 30 mL DCM, added 10 mL 

trifluoroacetic acid and stirred reaction at ambient temperature for 90 minutes. 
Solution was concentrated to yield title compound as an amber oil. (100% crude 

yield) APCI (AP-): 434.1 (M-H)-. 

15 Step 7: (2R,4R)-4-hydroxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro- 
phenyl)-amide] 2-[(3-fluoro-2 , -methanesu]fonyI-biphenyI-4-yI)-amide] 

(2R,4R)-4-Hydroxy-pyrrolidine-2-carboxylic acid (3-fluoro-2'- 
methanesuIfonyl-biphenyl-4-yI)-amide (0.51 g, 1.35 mmol) was dissolved in 20 
mL THF, added diisopropylethylamine (0.94 mL, 5.4 mmol) followed by 4- 

20 chlorophenylisocyanate (0.21 g, 1.35 mmol). Stirred at ambient temperature for 2 
hours. The reaction was dissolved in 100 mL EtOAc, washed with 10% citric acid 
(3x50 mL), water (2x50 mL), brine, dried with MgSC>4, filtered and concentrated. 
Purified using an automated system with gradient of 50-100% EtOAc in hexanes 
over 40 minutes. Compound was still eluting at end of run. Switched gradient to 

25 0-15% MeOH in EtOAc over 40 minutes. Combined and concentrated pure 
fractions to yield title compound as a white solid. (0.54 g, 75%) APCI (AP+): 

530.1, 532.1(M+H)+ 

Step 8: (2R ? 4R)-4-methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
30 phenyl)-amide] Z-KS-fluoro^'-methanesulfonyl-biphenyl^-yO-amide] 
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(2R,4R)-4-hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(3-fluoro-2'-methanesu]fonyI-biphenyl-4-y])-amide] (0.070 g, 
0.13 mmoJ) was dissolved in 1.5 mL dry acetonitriie under an Argon atmosphere. 
Freshly prepared Ag 2 0 (45mg, 0.19 mmol) was added followed by methyl iodide 
5 (9 mL, 0.14 mmol). The reaction was stirred for 2 hours with no reaction seen by 
HPLC. Added 10 equivalents each of Ag 2 0 and methyl iodide. After 2 hours the 
reaction was complete by HPLC. The solids were filtered through celite, washing 
with ethyl acetate. The filtrates were concentrated, then purified by preparatory 
HPLC. Pure fractions were combined and lyophilized to yield title compound. 
1 0 (28mg, 40%) APCI (AP-): 544.0, 546. 1 (M-H)-. 



Example 22 



(2R)-4-oxo-pyrrolidine-l,2-dicarboxyIic acid H(4-chIoro-phenyI)-amide3 2- 
1 5 [(3-fluoro-2'-methanesuIfonyl-biphenyJ-4-yl)-amide] 




Step 1: (2R,4R)-4-hydroxy-pyrroIidine-l,2-dicarboxyh'c acid 1-terf-butyl ester 

Cis-4-hydroxy-D-proline (15 g, 1 14 mmol) was dissolved In 150 mL of 
20 THFY H2O (2:1), added 2M aqueous NaOH solution (86u.mL, 1 72 mmol), 
followed by B0C2O (27 g, 126 mmol). Reaction was stirred at ambient 
temperature overnight. The solution was acidified with 10% citric acid then 
extracted with EtOAc (2x250 mL), washed with water, brine, dried organics with 
MgSC>4, filtered and concentrated to yield title compound. (16 g, 61%) APCI 

25 (AP-): 230.1 (M-H)". 
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Step 2: (2R,4R)-4-(^r/-butyl-dimethyl-silanyloxy)-pyrrolidine-l,2- 
dicarboxylic acid l«ter/-butyl ester 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 1 -tert-buty] ester 
5 (16 g, 69 mmol) was dissolved in 100 mL DMF, added imidazole (12 g, 173 
mmol), dimethylaminopyridine (0.85 g, 6.9 mmol), and terr-butyldimethylsilyl 
chloride (12.5 g, 83 mmol). Stirred at ambient temperature overnight, dissolved in 
350 mL EtOAc, washed with 10% citric acid (3x200 mL), water (2x200 mL), 
brine, dried with MgSC>4, filtered, and concentrated to yield title compound. (20 

1 0 g, 84%) APCI (AP-): 344.2 (M-H)~. 

Step 3: (2R ? 4R)-2-(4-bromo-2-fluoro-phenylcarbamoyl)-4-(rer/-butyl- 
dimethyl-silanyloxy)-pyrroIidine-l-carboxyIic acid ter*-butyl ester 

(2R ? 4R)-4-(rerr-Butyl-dimethyl-silanyloxy)-pyrrolidine-l,2-dicarboxylic 
1 5 acid 1 -terr-butyl ester (4.45 g, 1 2.9 mmol) was dissolved in 50 mL dry CHCI3 
under an Ar atmosphere, added 4-bromo-2-fluoroaniline (2.45 g, 12.9 mmol), 
EEDQ (3.8 g, 15 mmol), and triethylamine (2.6 mL, 19.3 mmol). Reaction was 
refluxed for 6 hours, cooled and concentrated. Redissolved in EtOAc (250 mL), 
washed with 10% HC1 (2x200 mL), 0.1M NaOH (2x200 mL), water, brine, dried 
20 with MgS04, filtered and concentrated to yield title compound. (5.5 g, 82%) 

APCI (AP-): 515.1, 517.1 (M-H)-. 

Step 4: (2R 9 4R)-4-(^r/-ButyJ-dimethy]-silany]oxy)-2.(3-fluoro-2 f - 
methylsulfanyl-biphenyl-4-yIcarbamoyl)-pyrroIidine-l-carboxylic acidtert- 
25 butyl ester 

(2R,4R)-2-(4-Bromo-2-fluoro-pheny]carbamoyI)-4-(^rr-butyl-dimethyl- 
silanyloxy)-pyrrolidine-l-carboxylic acid rerr-butyl ester (5.7 g, 10 mmol), 2- 
(methylthio)benzene boronic acid (2.1 g, 12.6 mmol), and tetrabutylammonium 
bromide (0.17 g, 0.52 mmol) were combined in 50 mL toluene, added 10 mL of a 
30 2M aqueous Na2CC>3 solution followed by tetrakistriphenylphosphine 

palladium(O) (0.61 g, 0.52 mmol). Heated reaction at reflux for 4 hours, cooled, 
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dissolved in EtOAc (250 mL), washed with water (200 mL), brine, dried with 
MgSC>4, filtered, and concentrated in the presence of 15 g coarse silica. Slurried 

silica in mobile phase and loaded onto a silica gel column, eluted with 25% 
EtOAc in hexanes. Combined and concentrated fractions to yield title compound. 

5 (4.1 g, 70%) APCI (AP-): 559.3 (M-H)~. 

Step 5: (2R ) 4R)-4.(^r/-Butyl-dinlethy^silanyIoxy)-2-(3-fIuo^o-2 , - 
methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrroIidine-l-carboxylic acid tert- 
butyl ester 

10 (2R,4R)-4-(^r/-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2 , -methylsulfanyl- 
biphenyl-4-ylcarbamoyl)-pyrrolidine-l-carboxylic acid terr-butyl ester (4.1 g, 7.3 
mmol) was dissolved in 20 mL EtOAc, added added m-chloroperoxybenzoic acid 
(7.2 g, 29 mmol) in one portion and stirred at ambient temperature for 3 hours. A 
10% aqueous solution (50 mL) of Na2S2(>3 was added to the vigorously stirring 

15 reaction in order to quench peroxide. After 20 minutes the solution was diluted 

with 100 mL EtOAc, separated layers, washed organics with sat. NaHC03 (3x100 

mL), water (2x100 mL), brine, dried with MgS04, filtered and concentrated to 
yield title compound. (4.3 g, 99%) APCI (AP-): 591.3 (M-H)-. 

20 Step 6: (2R 5 4R)-4-hydroxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro- 
phenyl)-amide] 2-[(3-fIuoro-2'-methanesulfonyl-biphenyl-4-yI)-amide] 

(2R,4R)-4-(rer/-Butyl~dimethyl-silanyloxy)-2-(3-fluoro-2'- 
methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l -carboxylic acid terr-butyl 
ester (3.25 g, 5.5 mmol) was dissolved in 50 mL DCM, added 25 mL 

25 trifluoroacetic acid and stirred reaction at ambient temperature for 90 minutes. 

Solution was concentrated. The resulting oil was dissolved in 75 mL THF, added 
triethylamine (3.8 mL, 5.4 mmol) followed by 4-chlorophenylisocyanate (0.84 g, 
5.5 mmol). Stirred at ambient temperature for 2 hours. The reaction was 
concentrated and purified on a silica gel column eluted with straight ethyl acetate 

30 initially moving to 5% MeOH in ethyl acetate. Combined and concentrated pure 

fractions to yield title compound. (2.5 g, 85%) APCI (AP-): 530.1, 532.1(M-H)\ 



WO 03/045912 



PCT/IB02/04757 



-205- 



Step 7: (2R)-4-oxo-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyI)- 
amide] 2-[(3-fluoro-2 , -melhanesulfonyI-biphenyl-4-yI)-amide] 

(2R,4R)-4-hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
5 phenyl)-amide] 2-[(3-fluoro-2'-methanesuIfonyI-biphenyI-4-y])-amide] (0.78 g, 
1 .5 mmol) was dissolved in 10 mL dry DCM under an Argon atmosphere, added 
0.5 g celite, 0.5 g of 4 angstrom crushed molecular sieves, and pyridinium 
chlorochromate (0.47 g, 2.2 mmol). Stirred at ambient temperature for 6 hours, 
reaction appears to have stalled. Added 1 g pyridinium chlorochromate and 

10 stirred at RT overnight. HPLC did not change. Added 40 mL of a 1 :1 mixture of 
hexanes:Et20. Filtered through a filter funnel with silica gel. Washed with 
DCM. Compound did not elute. Washed with DCM:MeOH (90:10). 
Concentrated filtrates. Suspect pyridinium chlorochromate also eluted judged by 
dark color. Redissolved in DCM, washed with sat. NaHCC>3, dried DCM with 

15 MgSC>4, filtered and concentrated in vacuo. Purified on a silica gel column using 
an automated ISCO system with gradient of 50-100% EtOAc in hexanes over 30 
minutes, then 100% EtOAc for 10 minutes. Combined and concentrated pure 
fractions, redissolved in acetonltrile and lyophilized to yield title compound. 



(2R,4S)-4-Fluoro-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyI)- 
amide]-2-[(3-fluoro-2 , -methanesulfonyl-biphenyI-4-yl)-amide] 



(0.12 g, 15%) 



20 



Example 23 



25 
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Step 1: (2R,4R)-4-hydroxy-pyrrolidine-l,2-dicarboxylic acid l-ter/-butyl ester 

Cis-4-hydroxy-D-proline (15 g, 1 14 mmol) was dissolved In 150 mL of 
THF/H2O (2:1), added 2M aqueous NaOH solution (86 mL, 172 mmol), 

5 followed by B0C2O (27 g, 126 mmol). Reaction was stirred at ambient 

temperature overnight. The solution was acidified with 10% citric acid then 
extracted with EtOAc (2x250 mL), washed with water, brine, dried organics with 
MgS04, filtered and concentrated to yield title compound. (16 g, 61%) APCI 

(AP-): 230.1 (M-H)-. 

10 

Step 2: (2R,4R)-4-(^r/-butyl-dimethyl-siIanyloxy)-pyrroIidine-l,2- 
dicarboxylic acid 1-terf-butyl ester 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 1-terf-butyl ester 
(16 g, 69 mmol) was dissolved in 100 mL DMF, added imidazole (12 g, 173 
15 mmol), dimethylaminopyridine (0.85 g, 6.9 mmol), and terf-butyldimethylsilyl 

chloride (12.5 g, 83 mmol). Stirred at ambient temperature overnight, dissolved in 
350 mL EtOAc, washed with 10% citric acid (3x200 mL), water (2x200 mL), 
brine, dried with MgSC>4, filtered, and concentrated to yield title compound. (20 

g, 84%) APCI (AP-): 344.2 (M-H)". 

20 

Step 3: (2R,4R)-2-(4-bromo-2-fluoro-phenylcarbamoyl)-4-(^r/-butyI- 
dimethyl-silanyloxy)-pyrrolidine-l-carboxylic acid terf-butyl ester 

(2R,4R)-4-(/^rr-Butyl-dimethyl-silanyloxy)-pyrrolidine-l,2-dicarboxylic 
acid l-terf~butyl ester (4.45 g, 12.9 mmol) was dissolved in 50 mL dry CHCI3 

25 under an Ar atmosphere, added 4-bromo-2-fluoroaniline (2.45 g, 12.9 mmol), 
EEDQ (3.8 g, 15 mmol), and triethylamine (2.6 mL, 19.3 mmol). Reaction was 
refluxed for 6 hours, cooled and concentrated. Redissolved in EtOAc (250 mL), 
washed with 10% HC1 (2x200 mL), 0.1M NaOH (2x200 mL), water, brine, dried 
with MgS04, filtered and concentrated to yield title compound. (5.5 g, 82%) 

30 APCI (AP-): 515.1, 517.1 (M-H)". 
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Step4: (2R,4R).4.(/ert-ButyI-dimethyI-siIanyloxy).2-(3-nuo^o■2 , - 

methylsuIfanyI-bipheny}-4-ylcarbamoy])-pyrroIidine-l-carboxyIicacid/ert- 
butyl ester 

5 (2R,4R)-2-(4-Bromo-2-fluoro-phenyIcarbamoy])-4-(^r/-buty]-dimethyI- 
silanyloxy)-pyrroIidine-l-carboxylic acid ter/-butyl ester (5.7 g, 10 mmol), 2- 
(methylthio)benzene boronic acid (2.1 g, 12.6 mmol), and tetrabutylammonium 
bromide (0.17 g, 0.52 mmol) were combined in 50 mL toluene, added 10 mL of a 
2M aqueous Na 2 C0 3 solution followed by tetrakistriphenylphosphine 
1 0 palladium(O) (0.6 1 g, 0.52 mmol). Heated reaction at reflux for 4 hours, cooled, 
dissolved in EtOAc (250 mL), washed with water (200 mL), brine, dried with 
MgSC>4, filtered, and concentrated in the presence of 15 g coarse silica. Slurried 
silica in mobile phase and loaded onto a silica gel column, eluted with 25% 
EtOAc in hexanes. Combined and concentrated fractions to yield title compound. 
15 (4. 1 g, 70%) APCI (AP-): 559.3 (M-H)". 

Step 5: (2R,4R)-4-(^r/-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'- 

methanesulfonyI-biphenyl-4-ylcarbamoyI)-pyrrolidine-l-carboxyIic acid tert- 
butyl ester 

20 (2R,4R)-4-(/e/v-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2 , -methylsulfanyl- 
biphenyl-4-ylcarbamoyl)-pyrrolidine-l-carboxylic acid fm-butyl ester (4.1 g, 7.3 
mmol) was dissolved in 20 mL EtOAc, added added m-chloroperoxybenzoic acid 
(7.2 g, 29 mmol) in one portion and stirred at ambient temperature for 3 hours. A 
10% aqueous solution (50 mL) of Na 2 S 2 03 W£ >s added to the vigorously stirring 

25 reaction in order to quench peroxide. After 20 minutes the solution was diluted 
with 100 mL EtOAc, separated layers, washed organics with sat. NaHC03 (3x100 
mL), water (2x100 mL), brine, dried with MgS04, filtered and concentrated to 
yield title compound. (4.3 g, 99%) APCI (AP-): 591.3 (M-H)". 

30 Step 6: (2R,4R)-4-hydroxy-pyrroIidine-l,2-dicarboxyIic acid 1 -[(4-chloro- 
phenyl)-amide] 2-[(3-nuoro-2'-methanesulfonyI-biphenyl-4-yl)-amide] 
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(2R,4R)-4-(^r/-Butyl-dimethy]-silanyloxy)-2-(3-fluoro-2'- 
methanesulfony]-bipheny]-4-y]carbamoy])-pyrrolidine-l-carboxylic acid te rt -bmyl 
ester (3.25 g, 5.5 mmol) was dissolved in 50 mL DCM, added 25 mL 
trifluoroacetic acid and stirred reaction at ambient temperature for 90 minutes. 
5 Solution was concentrated. The resulting oil was dissolved in 75 mL THF, added 
triethylamine (3.8 mL, 5.4 mmol) followed by 4-chlorophenylisocyanate (0.84 g, 
5.5 mmol). Stirred at ambient temperature for 2 hours. The reaction was 
concentrated and purified on a silica gel column eluted with straight ethyl acetate 
initially moving to 5% MeOH in ethyl acetate. Combined and concentrated pure 
10 fractions to yield title compound. (2.5 g, 85%) APCI (AP-): 530.1, 532.1 (M-H)~. 

Step 7: (2R,4S)-4.Fluoro-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro- 
phenyI)-amide]-24(3-fluoro- ; 2 , -methanesu]fonyl-biphenyl-4-yI)-arnide] 

(2R,4R)-4-hydroxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro- 
15 phenyl)-amide] 2-[(3-fluoro-2 , -methanesuIfonyl-biphenyl-4-yl)-amide] (0.1 g, 
0.19 mmol) in 3 mL dry DCM was added to a solution of [Bis(2- 
methoxyethyl)amino]-suIfur trifluoride (38 pJ, 0.21 mmol) in 3 mL dry DCM at - 
78°C under Argon. Stirred at -78°C for 30 minutes then allowed to warm to room 
temperature. Stirred for one hour then concentrated reaction. Purified by 
20 preparatory HPLC, combined and lyophilized fractions to yield title compound. 
(0.020 g, 20%) APCI (AP-): 532.1, 534.1(M-H)\ 

Example 24 

25 (2R ? 4R)-4-Hydroxy.pyrrolidine-l ? 2-dicarboxylic acid 2-[(3-fluoro-2 f - 

methanesulfonyl-biphenyl-4-yl)-amide] 1-p-tolylamide 
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CH 3 



Step 1: (2R,4R)-4^hydroxy-pyrrolidine-l,2-dicarboxylicacid 1-terf-butyl ester 

Cis-4-hydroxy-D-proline (15 g, 1 14 mmol) was dissolved In 150 mL of 
5 THF/ H2O (2:1), added 2M aqueous NaOH solution (86 mL, 1 72 mmol), 

followed by B0C2O (27 g, 126 mmol). Reaction was stirred at ambient 
temperature overnight. The solution was acidified with 10% citric acid then 
extracted with EtOAc (2x250 mL), washed with water, brine, dried organics with 
MgS04, filtered and concentrated to yield title compound. (16 g, 61%) APCI 

10 (AP-): 230.1 (M-H)-. 

Step 2: (2R ? 4R).4-(rerr-butyl-dimethyl-silanyloxy)-pyrrolidine-l,2- 
dicarboxylic acid l-ter*-butyl ester 

(2R,4R)-4-Hydroxy-pyrrolidine~l,2-dicarboxylic acid 1-rm-butyl ester 
15 (16 g, 69 mmol) was dissolved in 100 mL DMF, added imidazole (12 g, 173 
mmol), dimethylaminopyridine (0.85 g, 6.9 mmol), and terf-butyldimethylsilyl 
chloride (12.5 g, 83 mmol). Stirred at ambient temperature overnight, dissolved in 
350 mL EtOAc, washed with 10% citric acid (3x200 mL), water (2x200 mL), 
brine, dried with MgSC>4, filtered, and concentrated to yield title compound. (20 

20 g, 84%) APCI (AP-): 344.2 (M-H)". 

Step 3: (2R 9 4R)-2-(4-bromo-2-fluoro-pheriylcarbainoyl)-4.(^rl-butyl- 
dimethyl-silanyloxy)-pyrrolidine-l-carboxylic acid ter/-butyl ester 

(2R,4R)-4-(rerr-Butyl-dimethyl-silanyloxy)-pyrrolidine-l,2-dicarboxylic 
25 acid 1 -/<?r/-butyl ester (4.45 g, 12.9 mmol) was dissolved in 50 mL dry CHCI3 
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under an Ar atmosphere, added 4-bromo-2-fluoroaniline (2.45 g, 12.9 mmol), 
EEDQ (3.8 g, 15 mmol), and triethylamine (2.6 mL, 19.3 mmol). Reaction was 
refluxed for 6 hours, cooled and concentrated. Redissolved in EtOAc (250 mL), 
washed with 10% HC1 (2x200 mL), 0.1 M NaOH (2x200 mL), water, brine, dried 
5 with MgSC>4, filtered and concentrated to yield title compound. (5.5 g, 82%) 

APCI (AP-): 515.1, 517.1 (M-H)". 

Step 4: (2R,4R).4-(^r/-ButyI-dimethyI-silanyloxy).2-(3-fIuoro-2 f - 
methylsuIfanyl-biphenyI-4-yIcarbamoyl)-pyrrolidine-l-carboxylic acid tert- 
1 0 butyl ester 

(2R,4R)-2-(4-Bromo-2-fluoro-phenylcarbamoyl)-4-(^rr-butyl-dimethyl- 
silanyloxy)-pyrro!idine-l-carboxy]ic acid rerr-butyl ester (5.7 g, 10 mmol), 2- 
(methylthio)benzene boronic acid (2.1 g, 12.6 mmol), and tetrabutylammonium 
bromide (0.17 g, 0.52 mmol) were combined in 50 mL toluene, added 10 mL of a 
1 5 2M aqueous Na2C03 solution followed by tetrakistriphenylphosphine 

palladium(O) (0.61 g, 0.52 mmol). Heated reaction at reflux for 4 hours, cooled, 
dissolved in EtOAc (250 mL), washed with water (200 mL), brine, dried with 
MgS04, filtered, and concentrated in the presence of 15 g coarse silica. Slurried 

silica in mobile phase and loaded onto a silica gel column, eluted with 25% 
20 EtOAc in hexanes. Combined and concentrated fractions to yield title compound. 

(4.1 g, 70%) APCI (AP-): 559.3 (M-H)\ 

Step 5: (2R ? 4R)«4-(/er/-Butyl-dirnethyl-silanyloxy)-2-(3-fluoro-2 f - 
methanesuIfonyI-biphenyI-4-ylcarbamoyl)-pyrroIidine-l-carboxylic acid tert- 
25 butyl ester 

(2R,4R)-4-(/err-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2 ? -methylsulfanyl- 
biphenyl-4-ylcarbamoyl)-pyrrolidine-l-carboxylic acid te/t-butyl ester (4.1 g, 7.3 
mmol) was dissolved in 20 mL EtOAc, added added m-chloroperoxybenzoic acid 
(7.2 g, 29 mmol) in one portion and stirred at ambient temperature for 3 hours. A 
30 10% aqueous solution (50 mL) of Na2S2C>3 was added to the vigorously stirring 
reaction in order to quench peroxide. After 20 minutes the solution was diluted 
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with 100 mLEtOAc, separated layers, washed organics with sat. NaHCC>3 (3x100 
mL), water (2x100 mL), brine, dried with MgSC>4, filtered and concentrated to 

yield title compound. (4.3 g, 99%) APCI (AP-): 591.3 (M-H)-. 

5 Step 6: (2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxyIic acid 2-[(3-fluoro-2 t - 
methanesulfonyI-biphenyl-4-y])-amide] 1-p-tolylamide 

(2R,4R)-4-(^^r-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2 , - 
methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrroIidine-l -carboxylic acid terr-butyl 
ester (0.35 g, 0.59 mmol) was dissolved in 10 mL DCM, added 5 mL 

10 trifluoroacetic acid and stirred reaction at ambient temperature for 2 hours. 

Solution was concentrated. The resulting oil was dissolved in 20 mL THF, added 
triethylamine (0.41 mL, 3 mmol) followed by p-tolylisocyanate (0.079 g, 0.59 
mmol). Stirred at ambient temperature for 2 hours. The reaction was 
concentrated and purified on a silica gel column eluted using an automated ISCO 

15 system with gradient of 0-10% MeOH in ethyl acetate over 40 minutes. 

Concentrated fractions then redissolved in acetonitrile/water and lyophilized to 
yield title compound. (0.17 g, 56%) APCI (AP-): 5 10.1 (M-H)". 

Example 25 

20 (2R 9 4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 2-[(3-fluoro-2'- 

methanesulfonyl-biphenyI-4-yI)-amide] l-[(4-fluoro-phenyl)-amide] 




Step 1: (2R,4R)-4-hydroxy-pyrrolidine-l 9 2-dicarboxyIic acid 1-tert-butyl ester 

25 Cis-4-hydroxy-D-proline (15 g, 1 14 mmol) was dissolved In 150 mL of 

THF/ H2O (2:1), added 2M aqueous NaOH solution (86 mL, 172 mmol), 



WO 03/045912 



PCT/IB02/04757 



-212- 

fol lowed by B0C2O (27 g, 126 mmol). Reaction was stirred at ambient 
temperature overnight. The solution was acidified with 10% citric acid then 
extracted with EtOAc (2x250 mL), washed with water, brine, dried organics with 
MgSC>4, filtered and concentrated to yield title compound. (16 g, 61%) APCI 

5 (AP-): 230.1 (M-H)". 

Step 2: (2R,4R)-4.(/£r/-butyI.dimethyl-si]any]oxy).pyrrolidine-l ? 2- 
dicarboxylic acid l-ter*-butyl ester 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid ] -rerr-butyl ester 
10 (16 g, 69 mmol) was dissolved in 100 mL DMF, added imidazole (12 g, 173 
mmol), dimethylaminopyridine (0.85 g, 6.9 mmol), and terr-butyldimethylsilyl 
chloride (12.5 g, 83 mmol). Stirred at ambient temperature overnight, dissolved in 
350 mL EtOAc, washed with 10% citric acid (3x200 mL), water (2x200 mL), 
brine, dried with MgSC>4, filtered, and concentrated to yield title compound. (20 

1 5 g, 84%) APCI (AP-): 344.2 (M-H)-. 

Step 3: (2R ? 4R)-2-(4-bromo-2-fIuoro-phenylcarbamoyI)-4-(^rt-butyl- 
dimethyl-silanyloxy)-pyrroIidine-l-carboxylic acid tert-butyl ester 

(2R,4R>4-(/er/-Butyl-dimethyl-silanyloxy)-pyrrolidine-l,2-dicarboxylic 
20 acid 1 -rer/-butyl ester (4.45 g, 1 2.9 mmol) was dissolved in 50 mL dry CHCI3 

under an Ar atmosphere, added 4-bromo-2-fluoroaniline (2.45 g, 12.9 mmol), 
EEDQ (3.8 g, 15 mmol), and triethyl amine (2.6 mL, 19.3 mmol). Reaction was 
refluxed for 6 hours, cooled and concentrated. Redissolved in EtOAc (250 mL), 
washed with 1 0% HC1 (2x200 mL), 0. 1M NaOH (2x200 mL), water, brine, dried 
25 with MgSC>4, filtered and concentrated to yield title compound. (5.5 g, 82%) 

APCI (AP-): 515.1, 517.1 (M-H)-. 

Step 4: (2R 5 4R).4-(^rr-Butyl-dimethy]-siIanyloxy).2.(3-nuoro-2 f . 

methyIsuIfanyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l-carboxyIic acid tert- 
30 butyl ester 
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(2R,4R)-2-(4-Bromo-2-fluoro~phenylcarbarnoyl)~4-(r^rr-buty]-dimethyl- 
silanyloxy)-pyrrolidine-l-carboxylic acid tert-buty] ester (5.7 g, 10 mmol), 2- 
(methylthio)benzene boronic acid (2.1 g, 12.6 mmol), and tetrabutylammonium 
bromide (0.17 g, 0.52 mmol) were combined in 50 mL toluene, added 10 mLof a 
5 2M aqueous Na2CC>3 solution followed by tetrakistriphenylphosphine 

palladium(O) (0.61 g, 0.52 mmol). Heated reaction at reflux for 4 hours, cooled, 
dissolved in EtOAc (250 mL), washed with water (200 mL), brine, dried with 
MgSC>4, filtered, and concentrated in the presence of 15 g coarse silica. Slurried 
silica in mobile phase and loaded onto a silica gel column, eluted with 25% 
10 . EtOAc in hexanes. Combined and concentrated fractions to yield title compound. 

(4.1 g, 70%) APCI (AP-): 559.3 (M-H)~. 

Step 5: (2R 5 4R).4-(^^/-Butyl-dimethyl-silanyloxy)-2-(3-^uoro-2 , - 
methanesu]fonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l-carboxylic acid tert- 
1 5 butyl ester 

(2R,4R)-4-(rer/-Butyl-dirnethyl-silanyloxy)-2-(3-fluoro-2-methylsulfanyl" 
biphenyl-4-ylcarbamoyl)-pyrrolidine-l-carboxy1ic acid rerr-butyl ester (4.1 g, 7.3 
mmol) was dissolved in 20 mL EtOAc, added added m-chloroperoxybenzoic acid 
(7.2 g, 29 mmol) in one portion and stirred at ambient temperature for 3 hours. A 
20 10% aqueous solution (50 mL) of Na2S203 was added to the vigorously stirring 
reaction in order to quench peroxide. After 20 minutes the solution was diluted 
with 100 mL EtOAc, separated layers, washed organics with sat. NaHC03 (3x100 
mL), water (2x 1 00 mL), brine, dried with MgSO/}, filtered and concentrated to 

yield title compound. (4.3 g, 99%) APCI (AP-): 591.3 (M-H)~. 

25 

Step 6: (2R ? 4R)-4-Hydroxy-pyrroIidine-l 9 2-dicarboxylic acid 2-[(3-fluoro-2'- 
methanesuIfonyl-biphenyl-4-yI)-amide] l-[(4-fluoro-phenyI)-amide] 

(2R,4R).4-(^r^.Buty^dimethyl-silanyloxy>2-(3-fluoro-2 , - 
methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidine-l -carboxylic acid terr-butyl 
30 ester (0.35 g, 0.59 mmol) was dissolved in 10 mL DCM, added 5 mL 

trifluoroacetic acid and stirred reaction at ambient temperature for 2 hours. 
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Solution was concentrated. The resulting oil was dissolved in 20 mL THF, added 
triethylamine (0.41 mL, 3 mmol) followed by 4-fluorophenylisocyanate (0.081 g, 
0.59 mmol). Stirred at ambient temperature for 2 hours. The reaction was 
concentrated and purified on a silica gel column eluted using an automated ISCO 
5 system with gradient of 80-100% ethyl acetate in hexanes for 20 minutes then 
straight ethyl acetate for 20 minutes. Concentrated fractions then redissolved in 
acetonitrile/water and lyophilized to yield title compound. (0.175 g, 57%) APCI 

(AP-): 514.1(M-H)-. 



10 Example 26 

(2R ? 4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxyiic acid l-[(5-chloro-pyridin-2« 
yj)-amide] 2-[(3-fluoro-2 , -niethanesulfonyl-biphenyl-4-yl)-amide] 




Step 1: (2R ? 4R)-4.hydroxy-pyrrolidine-l,2-dicarboxyIic acid l-ter/-butyl ester 

Cis-4-hydroxy-D-proline (15 g, 1 14 mmol) was dissolved In 150 mL of 
THF/ H2O (2:1), added 2M aqueous NaOH solution (86 mL, 172 mmol), 
followed by B0C2O (27 g, 126 mmol). Reaction was stirred at ambient 
20 temperature overnight. The solution was acidified with 10% citric acid then 

extracted with EtOAc (2x250 mL), washed with water, brine, dried organics with 
MgS04, filtered and concentrated to yield title compound. (16 g, 61%) APCI 

(AP-): 230.1 (M-H)-. 



25 



Step 2: (2R 9 4R)-4-(/er/-butyl-dimethyl-siIanyloxy)-pyrrolidine-l,2- 
dicarboxylic acid 1-terf-butyl ester 
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(2R,4R)-4-Hydroxy-pyrroIidine-l ,2-dicarboxylic acid l-rer/-butyl ester 
(16 g, 69 mmol) was dissolved in 100 mL DMF, added imidazole (12 g, 173 
mmol), dimethylaminopyridine (0.85 g, 6.9 mmol), and terr-butyldimethylsilyl 
chloride (12.5 g, 83 mmol). Stirred at ambient temperature overnight, dissolved in 
5 350 mL EtOAc, washed with 10% citric acid (3x200 mL), water (2x200 mL), 
brine, dried with MgSC>4, Filtered, and concentrated to yield title compound. (20 

g, 84%) APCI (AP-): 344.2 (M-H)". 

Step 3: (2R,4R)-2-(4-bromo-2-fluoro-phenylcarbamoyl)-4-(^r/-butyl- 
] 0 dimethyJ-silanyIoxy)-pyrroIidine-l-carboxyIic acid ter/-butyl ester 

(2R,4R)-4-(re;7-Butyl-dimethyl-silanyloxy)-pyrrolidine-l,2-dicarboxylic 
acid l-ter/-buty] ester (4.45 g, 12.9 mmol) was dissolved in 50 mL dry CHCI3 

under an Ar atmosphere, added 4-bromo-2-fluoroaniline (2.45 g, 12.9 mmol), 
EEDQ (3.8 g, 15 mmol), and triethylamine (2.6 mL, 19.3 mmol). Reaction was 
15 refluxed for 6 hours, cooled and concentrated. Redissolved in EtOAc (250 mL), 
washed with 10% HC1 (2x200 mL), 0.1M NaOH (2x200 mL), water, brine, dried 
with MgS04, filtered and concentrated to yield title compound. (5.5 g, 82%) 

APCI (AP-): 515.1, 517.1 (M-H)-. 

20 Step 4: (2R 9 4R)-4-(^^/-Buty^dimethyl-siIanyloxy)-2-(3-fluoro-2 , - 

methylsuIfany]-biphenyl-4-ylcarbamoyI)-pyrroIidine-l-carboxylic acid tert- 
butyl ester 

(2R,4R)-2-(4-Bromo-2-fluoro-phenylcarbamoyl)-4-(rer/-butyl-dimethyl- 
silanyloxy)-pyrrolidine-l-carboxy!ic acid te/7-butyl ester (5.7 g, 10 mmol), 2- 

25 (methylthio)benzene boronic acid (2.1 g, 12.6 mmol), and tetrabutylammonium 
bromide (0.17 g, 0.52 mmol) were combined in 50 mL toluene, added 10 mL of a 
2M aqueous Na2C03 solution followed by tetrakistriphenylphosphine 
palladium(O) (0.61 g, 0.52 mmol). Heated reaction at reflux for 4 hours, cooled, 
dissolved in EtOAc (250 mL), washed with water (200 mL), brine, dried with 

30 MgSC>4, filtered, and concentrated in the presence of 15 g coarse silica. Slurried 

silica in mobile phase and loaded onto a silica gel column, eluted with 25% 



WO 03/045912 



PCT/IB02/04757 



-216- 

EtOAc in hexanes. Combined and concentrated fractions to yield title compound. 
(4.1 g, 70%) APCI (AP-): 559.3 (M-H)\ 

Step 5: (2R 5 4R)-4-(^r^Butyl-dimethyl-silanyloxy)•2-(3-nuo^o-2 , - 
5 methanesuIfonyl-biphenyl-4-ylcarbarnoyl)-pyrroIidine-l-carboxylic acid tert- 
butyl ester 

(2R 5 4R)-4-(r^Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2 , -methylsulfanyl- 
biphenyl-4-ylcarbamoyl)-pyrrolidine-l-carboxylic acid ter/-butyl ester (4.1 g, 7.3 - 
mmol) was dissolved in 20 mL EtOAc, added added m-chloroperoxybenzoic acid 
1 0 (7.2 g, 29 mmol) in one portion and stirred at ambient temperature for 3 hours. A 
10% aqueous solution (50 mL) of Na2S2(>3 was added to the vigorously stirring 
reaction in order to quench peroxide. After 20 minutes the solution was diluted 
with 100 mL EtOAc, separated layers, washed organics with sat. NaHCC>3 (3x100 
mL), water (2x 100 mL), brine, dried with MgSC>4, filtered and concentrated to 

1 5 yield title compound. (4.3 g, 99%) APCI (AP-): 591 .3 (M-H)'. 

Step 6: (2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxylic acid l-[(5«chloro- 
pyridin-2-yl)-amide] 2-[(3-fIuoro-2 , -methanesulfonyI-biphenyI-4-yI)-amide] 

(2R,4R)-4-(rerr-Butyl-dimethyl-silanyloxy)-2-(3-fluoro-2'- 
20 methanesulfonyl-biphenyl-4-ylcarbamoyI)-pyrrolidine-l -carboxylic acid terr-butyl 
ester (0.35 g, 0.59 mmol) was dissolved in 10 mL DCM, added 5 mL 
trifluoroacetic acid and stirred reaction at ambient temperature for 2 hours. 
Solution was concentrated. The resulting oil was dissolved in 15 mL DMF, added 
triethylamine (0.41 mL, 3 mmol) followed by (5-Chloro-pyridin-2-yl)-carbamic 
25 acid 4-nitro-phenyl ester (0.17 g, 0.0.59 mmol; see Example 3, step 3a). Stirred at 
50°C for 2 hours. The reaction was cooled, dissolved in 100 mL ethyl acetate, 
washed with sat. NaHC03 (3x50 mL), 10% citric acid (2x50 mL), brine, dried 
with MgSC>4, filtered and concentrated. Purified on a silica gel column eluted 

using an automated ISCO system with gradient of 0-10% MeOH in ethyl acetate 
30 over 40 minutes. Concentrated fractions then redissolved in acetonitrile/water and 
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10 



15 



20 



lyophilized to yield title compound. (0.20 g, 64%) APCI (AP-): 531.1, 533.0(M- 



PyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl)-amide] 2-K2'- 
niethanesuIfonyI-3-trifluoromethyI-bipheny]-4-yI)-amide] 



Step 1: Pyrrolidine-l ? 2-dicarboxylic acid 1-terf-butyl ester 

DL-proline (10 g, 86.9 mmol) was dissolved in 120 mL of THF: H2O 
(2: 1 ), added 87 mL of a 2M NaOH solution followed by B0C2O (24.6 g, 113 

mmol). Stirred at ambient temperature overnight. Removed THF in vacuo, 
acidified water to pH 3 with citric acid, extracted twice with EtOAc, washed 
organics with water, brine, dried with MgS04, filtered and concentrated to yield 

title compound as a white solid. (18.7 g, quant.) APCI (AP-): 214.1 (M-H)~. 

Step 2: 2-(4-Bromo-2-trifluoromethyI-phenylcarbamoyI)-pyrroIidine-l- 
carboxylic acid ter/-butyl ester 

Pyrrolidine-!, 2-dicarboxyIic acid 1-terf-butyl ester (4 g, 18.6 mmol) was 
dissolved in 200 mL dry diethyl ether under Ar, cooled in an ice water bath, added 
dry pyridine (9 mL, 1 1 1 mmol) followed by the dropwise addition of oxalyl 
chloride (4.8 mL, 54 mmol). A precipitate forms immediately. The reaction was 
stirred vigorously at 0°C for one hour, then at ambient temperature for one hour. 
Added 100 mL diethyl ether, filtered off solids washing with diethyl ether. 



H)". 



Example 27 
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Concentrated the filtrates to an off white oil. Redissolved (2 g, 8.5 mmol) oil in 
40 mL dry DCM under Ar, cooled to 0°C, added 2.8 mL pyridine followed by 4- 
bromo-2-trifIuoromethylaniline (2,05 g, 8.6 mmol). The reaction was allowed to 
warm to ambient temperature, stirred overnight then concentrated. Redissolved in 
5 100 mL EtOAc, washed with 1 N HC1 (3x50 mL), brine (100 mL), dried with 
MgSC>4, filtered and concentrated to yield title compound. (1.98 g, 53%) APCI 

(AP-): 435.0, 437.0 (M-H)". 

Step 3: 2-(2 , -Methylsulfanyl-3-trifluorornethyl-biphenyl-4-ylcarbanioyI)- 
1 0 pyrrolidine-l-carboxylic acid tert~buty\ ester 

2-(4-Bromo-2-trifluoromethyl-phenylcarbamoyl)-pyrrolidine-l-carboxylic 
acid tert-bvityl ester (1.92 g, 4.4 mmol), 2-(methylthio)benzene boronic acid (0.88 
g, 5.2 mmol), and tetrabutylammonium bromide (70 mg, 0.22 mmol) were 
combined in 40 mL toluene, added 4.4 mL of a 2M aqueous Na2C03 solution 
15 followed by tetrakistriphenylphosphine palladium(O) (0.253 g, 0.22 mmol). 

Heated reaction at reflux 4 hours, cooled, concentrated, redissolved in EtOAc (250 
mL), washed with water (3x200 mL), brine (200 mL), dried with MgSC>4, filtered, 

and concentrated. Purified on a silica gel column eluted with 20% EtOAc in 
hexanes. Combined and concentrated pure fractions to yield title compound. (1.8 

20 g, 85%) APCI (AP-): 479.1 (M-H)\ 

Step 4: 2-(2 , -Methanesulfonyl-3-trifluoromethyI-biphenyl-4-ylcarbamoyI)- 
pyrrolidine-l-carboxylic acid ter/-butyl ester 

2-(2'-Methylsulfanyl-3-trifluoromethyl-biphenyl-4-ylcarbamoyl)- 
25 pyrrolidine- 1-carboxylic acid rm-butyl ester (1 .8 g, 3.7 mmol) was dissolved in 
20 mL acetonitrile, and added oxone (4.6 g, 6.8 mmol) in one portion and stirred 
at ambient temperature 4 days and then concentrated. Redissolved in 100 mL 
EtOAc and 100 mL sat. NaHCC>3, separated layers, washed organics with brine, 

dried with MgSC>4, filtered and concentrated. Purified on a silica gel column 
30 eluted with 20% EtOAc in hexanes. Combined and concentrated pure fractions to 
yield title compound. (1 .05 g, 55%) APCI (AP-): 511.1 (M-H)-. 
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Step 5: Pyrro!idine-2-carboxyIic acid (Z'-methanesulfonyl-S-trifluoromethyl- 

biphenyl-4-yl)-amide 

2-(2'-Methanesu]fonyl-3-trifluoromethyI-bipheny]-4-ylcarbamoyl)- 

5 pyrrolidine- 1 -carboxylic acid ter/-butyl ester (0.97 g, 1 .9 mmol) was dissolved in 
10 mL DCM and 5 mL trifluoroacetic acid and stirred at ambient temperature 
overnight and concentrated. Redissolved in 100 mL EtOAc and 100 mL sat. 
NaHC03> separated layers, washed organics with brine, dried with MgS04, 
filtered and concentrated to yield title compound as an oil (0.78 g, 100%) APCI 
10 (AP-): 411.0 (M-H)-. 

Step 6: PyrroIidine-l,2-dicarboxyIic acid l-[(4-chIoro-phenyl)-amide] 2-[(2*- 
methanesulfonyl-3-trifluoromethyI-biphenyl-4-yl)-amide] 

Pyrrolidine-2-carboxylic acid (2 , -methanesulfonyl-3-trifluoromethyl- 
15 biphenyl-4-yl)-amide (0.4 g, 0.97 mmol) was dissolved in 10 mL THF, added 

diisopropylethylamine (0.5 mL, 2.9 mmol), followed by 4-chlorophenylisocyanate 
(148 mg, 0.96 mmol). Stirred reaction at ambient temperature for one hour then 
concentrated. Purified on a silica gel column eluted with 20% moving to 50% 
EtOAc in hexanes. Combined and concentrated pure fractions to yield title 
20 compound. (0.48 g, 88%) APCI (AP-): 564.0, 566.0 (M-H)". 

General Procedure for Preparation of Examples 28 et. seq.i 
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Step 1 
Route 1 



Route 2 



B, Base 



Y-A-Z 



K 3 PO d , dioxane 
Cul, 110°C 



6, Base 



Y-A-Z 



Cul, K 2 C0 3 , DMSO 
130°C 



Y= NH 2 or N0 2 
A= substituted aryl, 

substituted heteroaryl 
2= Br, I, OTf 



Y-A-B 
2 



Y=NH 2 orN0 2 
A= substituted aryl, UaSe " ^ 2 

substituted heteroaryl 
2= Br, 1, OTf 



NH 2 



Y-A-B 
2 



Base= 



OH 



Step 2 



o o 



Y-A-B 



EEDQ, Et 3 N 
CHC1 3 



v/ W 1 



T 
o 



1 . TFA/DCM 



A 2. 

o k NCO 

Et 3 N/THF 



W 

O O 



Y= NH 2 

A= substituted aryl, or 
substituted heteroaryl 



10 



Synthesis of 2 (Step 1): As provided in Route 1 , a mixture of 1 (where the 
structure of YAZ is as provided in the Scheme), B (where B is a nitrogen in a 
heteroaryl or heterocyloalkly ring, an acyclic alkyl primary or secondary amine, or 
an acyclic primary or secondary amide), K3PO4, Cul, and trans- 
diaminocyclohexane is heated in dioxane at reflux to obtain compound 2, wherein 
the point of attachment of YA to B is the nitrogen of the heteroaryl or 
heterocyloalkly ring, or the nitrogen of the acyclic primary or secondary alkyl 
amine, or the nitrogen of the acyclic primary or secondary amide. In the case 
where Y is a nitro group, the moiety is reduced to the amino group with RaNi and 
EtOH under a hydrogen atmosphere. 
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Alternatively, as provided in Route 2, Cul, K2CO3, and 8- 
hydroxyquinoline in DMSO can be used to carry out the coupling reaction. 

Synthesis of 4 (Step 2): The appropriate aniline (2= YAB), N-ethoxycarbonyI-2- 
5 ethoxy-1 ,2-dihydroquinoline (EEDQ), triethylamine and carboxylic acid (3) are 
heated at reflux in chloroform to produce 4. 

Synthesis of 5: A solution of compound 4, TP A and DCM is stirred at room 
temperature for Ih and then concentrated under reduced pressure. The resulting 
10 oil is dissolved in THF and cooled to 0 °C followed by the addition of 
triethylamine and the appropriate isocyanate to produce compound 5. 

Example 28 

15 (2R,4R)-4-Methoxy-pyrroIidine-l y 2-dicarboxyIic acid l-[(4-chloro-pheny!> 
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yI)-phenyl]-amide} 




CI 



Step 1: (2R,4R)-4-Hydroxy-pyrrolidine-2-carboxylic acid methyl 

20 ester. 

C/^-4-Hydroxy-D-proline (15g, 1 ]5mmol) was suspended in 150mL 
anhydrous methanol under an argon atmosphere, then cooled to 0°C before 
bubbling in HC1 gas for 15 minutes. The solution gradually became homogenous. 
The argon and HC1 gas lines were removed and the solution was refluxed for 4h. 
25 The solution was cooled and then concentrated under reduced pressure. The crude 
material was redissolved in lOOmL methanol and diethyl ether was added until a 
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precipitate formed. The precipitate was filtered off, washed with diethyl ether, 
and dried in vacuo overnight to reveal 1 (20 g, 95%) as a white solid. MS: APCI 
(AP+): 146 (M)-K 

5 Step 2: (2R,4R)-4-Hydroxy-l-trityl-pyrroIidine-2-carboxyIic acid methyl 
ester (2). 

Into a solution of 1 (lOg, 55mmol) in anhydrous CHCI3 (lOOmL) was 
added triethylamine (19mL, 138mmol) and triphenylmethyl chloride (14.5g, 
52mrnol). The mixture was stirred at RT for 3d before concentrating and 
10 redissolving in EtOAc. The solution was washed sequentially with 10% aq. citric 
acid, water, and brine before drying over MgS0 4 and concentrating under reduced 
pressure to reveal 2 (20g, 100%) as a yellow solid. 

Step 3: (2R ? 4R)-4-Methoxy-l-trityl-pyrroIidine-2-carboxyIic acid methyl 
1 5 ester (3). 

Into a solution of 2 (5.7 lg, 14.7mmol) in anhydrous DMF (20mL) and 
anhydrous THF (20mL) was added Mel (3.67mL, 58.9mmol). The solution was 
cooled to 0°C in an ice bath and NaH (0.766g, 19.2rnmol) was added in one 
portion. The mixture was stirred at RT for 26h before adding EtOAc and washing 
20 sequentially with water and brine. The organic layer was dried overMgS04 and 
concentrated under reduced pressure. Purification of the crude material by flash 
chromatography revealed 3 (4.67g, 79%) as a white solid. 

Step 4: (2R,4R)-4-Methoxy-pyrrolidine-2-carboxyIic acid methyl ester (4). 

25 To a flask containing 3 (4.67g, 1 1.6mmol) was added a solution of CH2CI2 

(27mL), water (0.3mL), and TFA (3.0mL, 38.9mmol). The solution was stirred at 
RT for 3h before concentrating under reduced pressure to reveal impure 4. MS: 
APCKAP+): 160.1 (M)+. 

30 Step 5: (2R,4R)- 4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-ter*-butyl 
ester 2-methyl ester (5). 
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Into a solution of 4 (1.85g, 1 1 .6mmol) in CH2CI2 (20mL) was added 
triethylamine (6.49mL, 46.5mmol), di-/e/7-buty] dicarbonate (5.08g, 23.3mmol), 
and dimethylaminopyridine (0.1 42g, 1.16mmol). The mixture was stirred at RT 
for 22h before concentrating under reduced pressure and redissolving in EtOAc. 
5 The solution was washed sequentially with 10% aq. citric acid and brine before 
drying over MgS0 4 and concentrating under reduced pressure. The crude material 
was purified by flash chromatography to reveal 5 (2.54g, 84% over two steps) as a 
yellow solid. MS: APCI (AP+): 260.1 (M)+. 

10 Step 6: (2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxyIic acid 1-tert -butyl 
ester (6). 

Into a solution of 5 (2.54g, 9.80mmol) in acetonitrile (20mL) was added 
water (20mL) and LiOH H 2 0 (1 .64g, 39.2mmol). The mixture was stirred at RT 
for 28h before removing the acetonitrile under reduced pressure. EtOAc was 
15 added to the residue that was then washed with IN HC1. The aqueous layer was 
extracted with additional EtOAc and the combined organic layers were washed 
with brine and dried over MgS0 4 . The solution was concentrated under reduced 
pressure to reveal 6 (2.16g, 90%) as a white solid. MS: APCI (AP-): 244.1 (M)-. 

20 Step 7: l-(4-Amino-3-fluoro-phenyl)-piperidin-2-one (7). 

2-Fluoro-4-iodoaniline (lO.Og, 42.2mmol) was combined with §- 
valerolactam (6.27g. 63.3mmol), Cul (0.804g, 4.22mmol), and K3PO4 (22.4g, 
105mmol). 1 ,4-Dioxane (60mL) was added followed by trans- 1 ,2- 
diaminocyclohexane (l.OlmL, 8.44mmol). The mixture was heated to reflux for 

25 22h before cooling and diluting with EtOAc. The mixture was filtered through a 
plug of silica, eluting with EtOAc, and the filtrate concentrated under reduced 
pressure. Purification of the crude product by flash chromatography revealed 7 
(3.40g, 39%) as a brown solid. MS: APCI (AP+): 209.1 (M)+. 

30 Step 8: (2R,4R)-2-[2-Fluoro-4-(2-oxo-piperidin-l-y])-phenylcarbamoyl]-4- 
methoxy-pyrrolidine-l-carboxylic acid tert-butyl ester (8). 
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Into a solution of 6 (0.250g, 1 .02mmol) in CHC1 3 (lOmL) was added 7 
(0.212g, 1.02mmol), EEDQ (0.302g, 1.22mmol), and triethyl amine (0.213mL, 
1.53mmol). The solution was stirred at reflux for 19h before cooling to RT and 
adding EtOAc. The solution was washed sequentially with 10% aq. citric acid, 
5 IN NaOH, water, and brine, before drying over MgS0 4 and concentrating under 
reduced pressure. The crude material was purified by flash chromatography to 
reveal 8 (0.329g, 74%) as a tan foam. MS: APCI (AP+): 436.1 (M)+, (AP-): 
434.1 (M)-. 

10 Step 9: (2R, 4R)-4-Methoxy-pyrroIidine-2-carboxylic acid [2-fluoro-4-(2-oxo- 
piperidin-l-yl)-phenyl]-amide (9). 

Into a solution of 8 (0.329g, 0.761 mmol) in anhydrous CH 2 C1 2 (5mL) was 
added TFA (5mL). The solution was stirred at RT for 0.5h before concentrating 
under reduced pressure to reveal 9 (0.255g, 100%) as a tan oil. 

15 

Step 10: (2R,4R)- 4-Methoxy-pyrrolidine-l 9 2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-nuoro-4.(2-oxo-piperidin-l-yl)-pheny]]-amide}(10). 

Into a solution of 9 (0.1 28g, 0.380mmol) in anhydrous THF (5mL) at 0°C 
was added triethylamine (0.265mL, 1.90mmol) and 4-chlorophenyl isocyanate 

20 (0.058g, 0.380mmol). The solution was stirred at RT for 3.5h before 

concentrating under reduced pressure. The crude material was purified by flash 
chromatography, followed by filtration through a fritted funnel and concentration 
under reduced pressure. Remaining EtOAc was azeotroped off with CHC1 3 . The 
resulting solid was lyophilized from acetonitrile / water to reveal 10 (0.1 86g, 

25 100%) as a white solid. MS: APCI (AP+): 489.1 (M)+, (AP-): 487.1 (M)-; CHN 
calc'd for Cs^ChFjN^: %C 50.75; %H 4.58; %N 9.07. Found: %C 50.62; 
%H4.19;%N 9.02. 
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Example 29 

(2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxyIic acid 1 -[(4-chloro-phenyl)- 
amide] 2-{[4-(2-oxo-piperidin-l-yI)-phenyl]-amide} 

HQ., H ° 

L ° 





y 

CI 



The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 457.1 (M)+. 

10 Example 30 

(2R ? 4R)-4-Hydroxy-pyrroIidine-l ? 2-dicarboxyIic acid l-[(4-chloro-phenyl)- 
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yI)-phenyI]-amide} 




CI 



The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 475.1 (M)+. 
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Example 31 

(2R,4R)-4-Hydroxy-pyrrolidine-l ? 2-dicarboxylic acid l-[(5-chIoro-pyridin-2- 
yl>amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} 




The compound was prepared as generally provided in Example 28. MS: 
APCI(AP+): 476.1 (M)-k 

10 Example 32 

(2R,4R)-4-Methoxy-pyrro1idine-l ? 2-dicarboxylic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyI]-amide} 




CI 



The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 490.1 (M)+. 
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Example 33 



(2R ? 4R)-4-Ethoxy-pyrroIidine.l ? 2-dicarboxyIicacid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin.l-yl)-phenyl]-amide} 




The compound was prepared as generally provided in Example 28. MS: 
APCI(AP+): 504.1 (M)+. 



10 Example 34 

(2R 9 4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl)- 
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yI)-phenyl]-amide} 




CI 



The compound was prepared as generally provided in Example 28. MS: 
APCI(AP+): 503.1 (M)+. 
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Example 35 



(2R,4R)-4-Propoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyI)- 
aniide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yI)-phenyl]-amide} 

L o 

HN^O 





CI 



The compound was prepared as generally provided in Example 28. MS: 
APCI(AP+): 517.2 (M)+. 

10 Example 36 

(2R,4R)-4-Propoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} 

HN^O 
N 



15 





CI 



The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 518.2 (M)+. 
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Example 37 

(2R,4R)-4-Cyano-pyrroIidine-l ? 2-dicarboxyIfc acid l-[(4-ehloro-phenyl)- 
amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yI)-phenyl]- amide} 

^ F 

O 




The compound was prepared as generally provided in Example 28. MS: 
APCI(AP+): 484.2 (M)+. 

10 Example 38 

(2R ? 4R)-4-Fluoro-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} 

B 




The compound was prepared as generally provided in Example 28. MS: 
APCI(AP+): 477.1 (M)+. 



WO 03/045912 



PCT/IB02/04757 



-230- 
Example 39 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyHe acid l-[(4-chIoro-phenyI)- 

amide] 2-{[2-fIuoro-4-(2-oxo-azetidin-l-yI)-phenyl]-amide} 
CH 3 




5 CI 

The compound was prepared as generally provided in Example 28. MS: 
APCI(AP+): 461.1 (M)+. 

10 Example 40 

(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[2-nuoro-4-(2-oxo-azetidin-l-yI)-phenyl]-amide} 




CI 

15 

The compound was prepared as generally provided in Example 28. MS: 
APCI(AP+): 462.1 (M)+. 
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Example 41 

(2R ? 4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{[2-fluoro-4-(2-oxo-pyrroIidin-l-yI)-phenyI]-amide} 




The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 475.2 (M)+. 

10 Example 42 

(2R 9 4R)-4-Methoxy-pyrroIidine-l ? 2-dicarboxylic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[2-fluoro-4-(2-oxo-pyrrolidin-l-yl)-phenyI]-amide} 




15 

The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 476.2 (M)+. 
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Example 43 

(2R 9 4R)-4-Methoxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyI)- 
amide] 2-{[2-fluoro-4-(2-oxo-azepan-l-yl)-phenyI]-amide} 
Me-Q 




The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 503.2 (M)+. 

10 Example 44 

(2R 9 4R)-4-Methoxy»pyrro]idine-l ? 2-dicarboxyHc acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[2-fluoro-4-(2-oxo-azepan-l-yl)-phenyl]-amide} 

N 



15 




CI 



The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 504.2 (M)+. 
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Example 45 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[4-(2-oxo-2H-pyridin-l-yI)-phenyl]-amide} 

Me-Q, 

HN^O 
N 





CI 



The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 468.2 (M)+. 

10 Example 46 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{[4-(2-oxo-2H-pyridin-l-yI)-phenyI]-amide} 

Me-Q, 

it ^ 

HN^O 





CI 



15 



The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 467.2 (M)+. 



WO 03/045912 



PCT/IB02/04757 



-234- 
Example 47 



15 



(2R 9 4R)-4-Ethoxy-pyrroIidine-l 9 2-dicarboxylic acid l-[(4-ch!oro-phenyl)- 
amide] 2-{[2-nuoro-4-(2-oxo-2H-pyridin-l-yI)-phenyI]-aniide} 




The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 499.2 (M)+. 

10 Example 48 

(2R 9 4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[2-fIuoro-4-(2-oxo-2H-pyridin-l-yl>phenyI]-amide} 

CH 3 




CI 



The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 500.2 (M)+. 
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Example 49 

(2R 9 4R)-4-Methoxy-pyrroIidine-l ? 2-dicarboxylic acid l-[(4-chloro-phenyl)- 

amide] 2-{[2-fIuoro-4-(2-hydroxymethyl-5-oxo-pyrroIidin-l-yl>phenyl]- 

5 amide} 

Me-Q- F 
H \ 



10 



HN^O 




CI 



The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 505.2 (M)+. 

Example 50 

(2R,4R)-4-Hydroxj'-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl)- 
amide] 2-{[4-(2,3-dimethyI-5-oxo-2,5-dihydro-pyrazol-l-yI)-phenyI]-amide} 

HQ 

C] H 




CHa CH 3 



15 CI 



The compound was prepared as generally provided in Example 28. MS: 
APCI (AP+): 470.2 (M)+. 



20 
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Example 51 

4-Hydroxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl)-aniide] 2- 
{[4-(2-hydroxyniethyI«pyrroIidin-l-yI)-phenyl]-aniide} 




5 CI 

The compound was prepared as generally provided in Example 28. APCI 
(AP+): 459.2 (M+H)+. 

10 Example 52 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(4-pyrrolidin-l -yl-phenyl)-amide] 




CI 



15 

The compound was prepared as generally provided in Example 28. APCI 
(AP+): 429.1 (M)+. 
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Example 53 



(2R ? 4R)-4-Hydroxy-pyrroIidine-l y 2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(4-pyrazol-l-yl-phenyI)-amide] 

HQ 



The compound was prepared as generally provided in Example 28. APCI 
(AP+): 426.1 (M)+. 



(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chIoro-phenyI> 
amide] 2-[(2-fluoro-4-pyrazol-l-yKphenyl)-amide] 



The compound was prepared as generally provided in Example 28. APCI 
(AP+): 444.1 (M)+. 

Example 55 

20 (2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl)- 

amide] 2-[(4-[l 9 2,4]triazoI-l-yI-phenl)-aniide] 



5 




Example 54 




15 
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-238- 

HQ 




CI 



The compound was prepared as generally provided in Example 28. APCI 
(AP+): 427.1 (M)+. 

5 

Example 56 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide]2-[(4-[l,2,3]triazol-2-yl-pheny!)-amide] 

HO - H 




10 



CI 



The compound was prepared as generally provided in Example 28. APCI 
(AP+): 427.1 (M)+. 

15 Example 57 



(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylicacid l-[(4-chloro-phenyl) 
amide] 2-[(4-[l,2,3]triazol-l-yl-phenyl)-amide] 
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CI 



The compound was prepared as generally provided in Example 28. APCI 
(AP+): 427.1 (M)+. 

5 

Example 58 

(2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxyIic acid 2-[(4-acetyIamino- 
phenyl)-amide] l-[(4-chloro-phenyl)-amide] 

HQ, 




10 CI 



The compound was prepared as generally provided in Example 28. APCI 
(AP+): 417.1 (M)+. 

15 Example 59 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyI)- 
amide] 2-{[4-(cyclopentanecarbonyl-amino)-phenyI]-amide} 
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Cl 



The compound was prepared as generally provided in Example 28. APCI 
(AP+): 471.2 (M)+. 

5 

Example 60 

4-Hydroxy-pyrrolidine-l 9 2-dicarboxyIic acid l-[(4-chloro-phenyl)-amide] 2- 



[(4-pyrimidin-5-yl-phenyI)-amide] 




10 CI 

The compound was prepared as generally provided in Example 28. APCI 
(AP+): 484.2 (M)+. 

15 Example 61 

(2R,4R)-4.Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyI)- 
amide] 2-[(4-pyrazoI-l-yl-phenyI)-amide] 
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5 



-241 

H 3 CQ, 




CI 



The compound was prepared as generally provided in Example 28. APCI 
(AP+): 440.2 (M)+. 

Example 62 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIicacid 1 -[(4-chloro-phenyl)- 
amide] 2-[(2-fluoro-4-pyrazol-l-yl-phenyl)-amide] 

H 3 CO^ ^ 



HN^O 





10 CI 



The compound was prepared as generally provided in Example 28. APCI 
(AP+): 458.1 (M)+. 

15 Example 63 

(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(2-fluoro-4-pyrazol-l-yl-phenyl-amide] 
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5 



15 



The compound was prepared as generally provided in Example 28. APCI 
(AP+): 472.1 (M)+. 

Example 64 

(2R,4R)-4-Ethoxy-pyrroIidine-l,2-dicarboxyIicacid l-[(4-chIoro-phenyI> 

amide] 2-[(4-pyrazol-l-yI-phenyI)-arnide] 

H 3 CH 2 CQ, 



HN^O 




Jl 

10 CI 

The compound was prepared as generally provided in Example 28. APCI 
(AP+): 454.2 (M)+. 

Example 65 



(2R,4R)-4-Methoxy-pyrroHdine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{[2-fluoro-4-(3-methyl-pyrazoI-l-yl)-phenyl]-amide} 
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H 3 CO,. 




CH 3 



Step 1: 2-Fluro-4-(3-methyI-pyrazol-l-yI)phenylamine (1) 

2-FIuoro-4-iodoaniline (3. 0 g, 12.6 mmol), 3-methylpyrazole (1.22 mL, 
5 15.18 mmol), Cs 2 C0 3 (8.66 g, 26.58 mmol) and Cul (0.072 g, 0.379 mmol) were 
placed in a flask under nitrogen. The flask was evacuated under vacuum and 
refilled with nitrogen (5 times). 1,4-Dioxane (15 mL) was added followed by 
trans- 1 ,2-diaminocyclohexane (152 jiL, 1.266 mmol). The reaction mixture was 
heated under reflux for 36 h. Mixture cooled and filtered. Solvents removed. 
10 Residue purified by silica gel flash chromatography eluting with a gradient of 
EtOAc in hexanes (0 to 30%). This purification afforded 1 as a pale brown solid 
(0.917 g, 38%). MS: APCI(AP+): 192.0 (M)+. 

From the same purification, 2-Fluro-4-(5-methyl-pyrazoI-l- 
yl)phenylamine (2) was obtained as pale brown solid (0.265 g, 11%). MS: APCI 
15 (AP+): 192.0 (M)+. 

Step 2: (2R ? 4R).2-[2.Fluoro-4.(3-methyl-pyra2ol-l.y])-phenylcarbamoyl].4- 
methoxy-pyrrolidine-l-carboxylic acid tert-butyl ester (3). 



20 (0.350 g, 1 .427 mmol), aniline 1 (0.273 g, 1 .427 mmol) and EEDQ (0.529 g, 

2.140 mmol) were dissolved in CHC1 3 (30 mL). Et 3 N (0.6 mL, 4.281 mmol) was 
added and the reaction mixture was heated at reflux for 18 h. The mixture was 
allowed to cool and diluted with CHC1 3 (100 mL) and washed with 5% HC1, 0.5 N 
NaOH, water and brine (40 mL each), the organic extract was dried over MgS0 4 , 

25 filtered and the solvent removed to give a pale tan foam. The crude product was 



(2R,4R)-4-methoxy-pyrroIidine-l,2-dicarboxylic acid l-ter/-butyl ester 



WO 03/045912 



PCT/IB02/04757 



-244- 

used for the next step without purification. MS: APCI (AP+): 419.2 (M)+, (AP-): 
417.2 (M)-. 

Step 3: (2R 9 4R)-4-Methoxy-pyrroIidine-2-carboxyIic acid [2-fluoro-4-(3- 
5 methyl-pyrazol-l-yI)-phenyI]-amide (4) 

Boc-amine 3 (-0.6 g, 1 .427 mmol) was dissolved in 25% TFA in 
dichloromethane. The mixture was stirred at ambient temperature for 2 h. The 
solvents were removed and the residue dried under vacuum to give 4 as a tan oil 
(-0.450 g). 

10 

Step 4: (2R,4R)-4-Methoxy-pyrroIidine-l 9 2-dicarboxylic acid l-[(4-chIoro- 
phenyl)-amide] 2-{[2-fIuoro-4-(3-methyl-pyrazoI-l-yI)-phenyI]-amide} (5) 

A solution of amine 4 (-0.450 g, 1.427 mmol) in dichloromethane (35 mL) 
was cooled at 0°C. Triethylamine (1 .5 mL, 10.7 mmol) was added and the mixture 

15 stirred for 15 min. Then, 4-chlorophenyl isocyanate (0.24 g, 1.569 mmol) was 
incorporated. The solution was stirred at ambient temperature for 18 h. The 
mixture was diluted with CHC1 3 (100 mL) and washed with 5% HC1, water, brine 
(40 mL each). The organic extracts were dried over MgS0 4 , filtered and the 
solvent removed. The residue was purified by flash chromatography on silica gel 

20 eluting with a gradient of EtOAc in hexanes (0 to 65%) to provide 5 as white solid 
(0.56 g, 83% in 3 steps). MS: APCI (AP+): 472.2 (M)+, (AP-): 470.2 (M)-. Anal, 
calcd for C 2 3H23C1FN 5 0 3 : C, 58.54; H, 4.91; N, 14.84. Found: C, 58.35; H, 4.59; 
N, 14.49. 

25 Example 66 



(2R,4R)-4-Hydroxy-pyrroIidine-l ,2-dicarboxyIic acid l-[(4-chloro-phenyl)- 
amide] 2-{[2-fluoro-4-(5-methyl-pyrazol-l-yI)-phenyl]-amide} 
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5 



-245- 

HO, F 
J 

Cl 




The compound was prepared as generally provided for Example 65. APCI 
(AP+): 458.2 (M)+. 

Example 67 

(2R ? 4R)-4-Methoxy-pyrroIidine-l ? 2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-{[2-fIuoro-4-(5-methyl-pyrazoM-y])-phenyI]-amide} 



Q-<H 



HN^O 





10 CI 



The compound was prepared as generally provided for Example 65. APCI 
(AP+): 472.2 (M)+. 

15 Example 68 



(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide]2-{[4-(5-methyl-pyrazoI-l-yl)-phenyl]-amide} 
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Cl 



The compound was prepared as generally provided for Example 65. APCI 
(AP+): 454.3 (M)+. 

5 

Example 69 

(2R,4R)-4-Hydroxy-pyrrolidine-l 5 2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{[4-(3 ? 5-dimethyI-pyrazoM-yl)-phenyI]-ainide} 




10 CI 

The compound was prepared as generally provided for Example 65. APCI 
(AP+): 454.2 (M)+. 

15 Example 70 

(2R 9 4R)-4-Methoxy-pyrroIidine-l ? 2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{[4-(3,5-dimethyI-pyrazol-l-yl)-phenyl]-amide} 
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5 
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HsCQ, H 



HN' h 3 C 




CI 



The compound was prepared as generally provided for Example 65. APCI 
(AP+): 468.2 (M)+. 

Example 71 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylie acid l-[(4-chloro-phenyl)- 
amide] 2-{[4-(3^-dimethyl-pyrazol-l-yl)-2-fluoro-phenyl]-amide} 

H 3 CQ,. H 




10 CI 

The compound was prepared as generally provided for Example 65. APCI 
(AP+): 486.2 (M)+. 

15 Example 72 

l-(4-Amino-3-fluoro-phenyl)-lH-pyridin-2-one 

F Q 




H 2 N— <n h— N ^ 




20 



According to Route 2 for the preparation of YAB as provided in the 
General Procedure for the Preparation of Examples 28-60, 2-Fluoro-4-iodoaniline 
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10 



15 



(lO.Og, 42.2mmoI) was combined with l#-pyridin-2-one (l.Og, 4.22mmol), Cul 
(0.1 20g, O.633mmol), K 2 C0 3 (0.64 lg, 4.64mmol), and 8-hydroxyquinoline 
(0.092g, O.633mmol) in DMSO (3mL). The mixture was degassed with a stream 
of argon and then heated at reflux for 20h before cooling to ambient temperature. 
10% aq. NH 4 OH and EtOAc were added, and the mixture was filtered through a 
plug of layered celite and decolorizing charcoal, eluting with EtOAc. The filtrate 
was concentrated under reduced pressure. Purification of the crude product by 
mplc revealed the title compound (0.53g, 62%) as a yellow solid. MS: APCI 
(AP+): 205.1 (M)+. 

Example 73 

4-Hydroxy-pyrrolidine-l,2-dicarboxyIic acid 2-[(4-tert-butyI-phenyl)- 
amide] l-[(4-chloro-phenyl)-amide] 

HQ, 

' LJ 



The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+): 414.2 (M)-K 

Example 74 

(2R,4R)-4-Hydroxy-pyrroIidine-l y 2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2[(3,5 f difluoro-2 , -sulfamoyl-biphenyl-4-yl)-aniide] 
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10 



Step 1: 7V-^r/-Butyl-4-fluoro-benzenesulfonamide 

Into a DCM solution (50 mL) of ter/-butylamine (5.9 mL, 56.5 mmol) and 
triethylamine (7.16 mL, 51.3 mmol) at 0°C was slowly added a DCM solution (20 
mL) of 4-fluoro-benzenesulfonyl chloride (10 g, 51.3 mmol), and the reaction 
stirred at RT for 1 9h. The reaction was concentrated and the resulting solid 
recrysta] ized from ether/hexanes to get the product (9.5 g, 80%)as white crystals. 
MS: APCKAP+): 230.1 (M)+. 



Step 2: A^/^rr-Butyl-4-fluoro-benzenesuIfonamide-3-boronic acid 

Butyllithium (2.2 M, 4.3 mL, 9.51 mmol) was added drop-wise to a 0°C 
solution of N-terr-butyM-fluoro-benzenesulfonamide (1 .0 g, 4.32 mmol), and the 
solution stirred for 15 min. at 0°C and then RT for 1.5 h. Triisopropyl borate 

15 (1.19 mL, 5.18 mmol) was added, and the solution stirred at RT of 2.5 h. The 

mixture was cooled to 0°C, 10% aq. HC1 was added slowly, and the reaction was 
stirred for 1.5h> The reaction was then extracted with EtOAc three times and the 
organics combined and concentrated. The resulting oil was dissolved in ether and 
extracted with IN NaOH three times, and the extracts combined and acidified at 

20 0°C with 6N HC1. The solution was extracted with ether three times and the 

organics were combined and dried over MgS0 4 . Filtration and concentration of 
the organics revealed the product as an oil which formed a solid upon addition of 
hexanes and concentration under reduced pressure. (0.641 g, 54%) APCI (AP-): 
274.1 (M)-. 



25 
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Step 3: (2R, 4R)-4-(/£r/.Buty]-dimethyl-silanyloxy)-2-(2-fluoro.4.iodo- 
phenylcarbamoyI)-pyrroIidme-l-carboxyIic acid tert-butyl ester. 

4-(/er/-Butyl-dimethyl-si]anyloxy)-pyrrolidine-l ,2-dicarboxylic acid 1- 
tert-butyl ester (0.673 g, 1 .94 mmol), 2-fluoro-4-iodoaniline (0.46 g, 1.94 mmol), 
5 EEDQ (0.575 g, 2.32 mmol) and triethylamine (0.408 mL, 2.91 mmol) were 
heated at reflux in CHCI3 (10 mL) for 22 h. The solution was concentrated and 
resulting oil partitioned between EtOAc and water. The organic layer was washed 
with brine and dried over MgS0 4 . The product was purified by mplc to produce 
the product as a clear oil (LOg, 90%). MS: APCI (AP-): 563.2 (M)-. 

10 

Step 4: (2R,4R).4.(tert-Buty].dimethyI-silanyloxy)-2.(2 f -tert-butylsulfamoyI- 
SjS'-difluoro-biphenyl^-ylcarbamoy^-pyrrolidine-l-carboxylic acid tert- 
butyl ester 

A mixture of 4-(r^r/-butyl-dimethyl-silanyloxy)-2-(2-fluoro-4-iodo- 
15 phenylcarbamoyl)-pyrrolidine-l-carboxylic acid tert-butyl ester (0.56g, 0.99 mol), 
Pd(PPh3)4 (0.1 1 g, 0.1 mmol), N-re/7-butyl-4-fluoro-benzenesulfonamide-3- 
boronic acid (0.33 g, 1.19 mmol), tetrabutylammonium bromide (0.016 g, 0.05 
mmol), sodium carbonate (0.210 g, 1.98 mmol), water (2.0 mL) and toluene (10 
mL) was degassed with a stream of argon gas and then heated at reflux 21.5 h. 
20 The mixture was then allowed to cool to RT, concentrated and partitioned 

between water and EtOAc. The organic layer was washed with brine, dried over 
MgS04 and concentrated. The resulting oil was purified by mplc to reveal the 
product as an oil (0.1 19g, 18%). MS: APCI (AP-): 666.4 (M)-. 

25 Step 5: (2R,4R)-4-Hydroxy-pyrroIidine-l 9 2-dicarboxylic acid 2-[(2 f -tert- 
butylsulfamoyI-3 9 5 f -difluoro-biphenyl-4-yl)-amide] l-[(4-chloro-phenyl)- 
amide] 

A solution of 4-(/£r/-butyl-dimethyl-silanyloxy)-2-(2 , -tert-butylsulfamoyl- 
3,5 ? -difluoro-biphenyl-4-ylcarbamoyl)-pyrrolidine-l-carboxylic acid tert-butyl 
30 ester (0.228g, 0.342 mmol) and trifluoroacetic acid (1.5 mL) in CHC1 3 (1.5 mL) 
was stirred at ambient temperature for 1 h. The solution was concentrated, 
hexanes added and then the solution concentrated again. The resulting oil was 
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dissolved in THF and cooled 0°C. Triethylamine (0.190 mL, 1.36 mmol) was 
added followed by 4-chlorophenyl isocyanate (0.052 g, 0.342 mmol) and the 
solution stirred at RT for 5.5 h. The solution was concentrated and the oil purified 
by mplc to reveal the product as a solid (0.078g, 38%). MS: APCI (AP-): 605.2 

5 (My 

Step 6: (2R,4R)-4-Hydroxy-pyrrolidine.l ? 2-dicarboxyIic acid l-[(4-chloro- 
phenyl)-amide] ItCSyS'difluoro-Z'-sulfamoyl-biphenyl^-yO-amide] 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(2'-terf-butylsulfamoyl- 
10 3,5'-difluoro-biphenyl-4-yl)-amide] l-[(4-chloro-phenyl)-amide] (0.078g, 0.128 
mmol) was dissolved in TFA (3 mL) and stirred at RT for 1 h. The reaction was 
concentrated and dissolved in MeCN and water and purified by reverse phase 
HPLC to reveal the product as a white solid (0.05g, 77%) after lyophilization. 
MS: APCI (AP+): 551.1 (M)+. 

15 

Example 75 

(2R,4R)-4-Methoxy-pyrroIidine-l ? 2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l 9 2 , ]bipyridinyl-5 , -yl)-amide] 



20 




The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+): 472.2 (M)+. 

25 
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Y-A-NH 2 
1 



Example 75a. Alternative Procedure. 

1 o 



DMAP, PhCH 3 
2. KO/Bu, THF 



Y-A-B 
2 



RaNi, H 2 
MeOH, THF 



Y-A-B 
3 



Hff> 



w 

o 




OH 



H 2 N-A-B 



EEDQ, Et 3 N 
CHCl 3 



v/ W 1 

O OB 



1 . TFA/DCM 

NCO 
Et 3 N/THF 



H 



W 1 



o 



Synthesis of 2: 

A solution of 1 where Y is a nitro group is treated with a halo- 
alkoylchloride in the presence of base and refluxing toluene to produce an 
intermediate halo-amide that is then cyclized in the presence of potassium tert- 
butoxide in THF to produce a cyclic lactam B. 



10 Synthesis of 3: 

A solution of 2 where Y is a nitro group is reduced under RaNi mediated 
hydrogenation to produce 3 where Y is an amino group. 

Synthesis of 5 and 6: 

15 Intermediates 5 and 6 were prepared as provided in Example 28. 

Example 76 



20 



(2R ? 4R>4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(2-oxo-3 9 4,5 ? 6-tetrahydro 2H.[l ? 3 , ]bipyridinyl-6 , -yl)-amide] 
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Meq, 



x ° 





CI 



Step 1: S'-Nitro-S^^^-tetrahydro-fl^'jbipyridinyl^-one. 

See Example 75a. 2-Amino-5-nitro-pyridine (2.0 g, 14.3 mmol), 5-bromo- 
5 pentanoyl chloride (2.86 g, 14.3 mmol), triethylamine (2.39 g, 17.2 mmol), 

catalytic DMAP were heated at reflux in toluene (70 mL) 22 h. The reaction was 
allowed to cool to RT, concentrated and the resulting oil portioned between 
EtOAc and water. The organic layer was separated, washed with brine, dried over 
MgSC>4 and filtered. Concentration of the filtrate produced an oil which was 
10 dissolved in THF (140 mL). Potassium tert-Butoxide (1 .68g, 15.0 mmol) was 
added portion-wise and the reaction stirred at RT for 2h. Water was then added, 
and the reaction extracted with EtOAc. The organics were then washed with brine 
and dried over MgSC>4. Purification of the crude material by rnplc revealed the 
product as an orange solid. MS: APCI (AP+): 222.1 (M)+. 

15 

Step 2: S'-Amino-S^^^-tetrahydro-Cl^'lbipyridinyl-l-one. 

5 r -Nitro-3,4,5,6-tetrahydro-[l ^Jbipyridinyl^-one (0.66 g, 2.98 mmol) 
was dissolved in 1 : 1 MeOH/THF (50 mL) and hydrogenated over RaNi (lg) at 
4285 psi/mole for 0.8 h. The catalyst was filtered, and the filtrate concentrated. 
20 The crude solid was purified by recrystalization from THF and hexanes to give the 
product as a yellow solid (0.275g, 48%). MS: APCI (AP+): 192.1 (M)+. 

Step 3: (2R 5 4R)-4-Methoxy-pyrrolidine-l 9 2-dicarboxylic acid l-[(4-chloro- 
phenyD-amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,3']bipyridinyI-6'-yl)- 
25 amide]. 
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The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+): 472.2 (M)+. 



Example 77 

5 

(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[4-(2,3-dimethyl-5-oxo-2,5-dihydro-pyrazol-l-yI)-phenyI]- 

amide} 




CI 



The compound was prepared as generally provided for Example 28. 
Formation of the 5-chloro-pyridin-2-yl moiety can be found in Example 26. MS: 
APCI (AP+): 485.3 (M)+. 



15 Example 78 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylicacid l-[(4-chloro-phenyl)- 
amide] 2-{[4-(2,3-dimethyl-5-oxo-2,5-dihydro-pyrazol-l-yl)-phenyl]-amide} 




CI 

20 



WO 03/045912 



PCT/IB02/04757 



-255- 

The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+): 484.3 (M)+. 

Example 79 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl> 
amide]2-[(2-oxo-2H-[3,3']bipyridinyI-6 , -y])-amide] 




10 Step 1. 6'-Amino-[l,3']bipyridinyl-2-one. 

2-Amino-5-iodopyridine (5.0g, 22.7mmol) was combined with ]H- 
pyridin-2-one (2.59g, 27.27 mmol), Cul (0.65g, 3.4 J mmol), K 2 C0 3 (3.45 g, 
24.9mmol), and 8-hydroxyquinoline (0.49 g, 3.40 mmol) in DMSO (20 mL). The 
mixture was degassed with a stream of argon and then heated at reflux for 18h 
15 before cooling to RT. 10% aq. NH 4 OH and EtOAc were added, and the mixture 
was filtered through a plug of layered celite and decolorizing charcoal, eluting 
with EtOAc. The filtrate was concentrated under reduced pressure. Purification 
of the crude product by mplc revealed A (0.40g, 10%) as a yellow solid. MS: 
APCI (AP+): 188.1 (M)+. 

20 

Step 2: (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyI)-amide]2-[(2.oxo-2H-[l,3 , ]bipyridinyl.6 , -yl)-amide]. 

The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+): 468.3 (M)+. 



25 
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Example 80 

(2R,4R)-4-Methoxy-pyrrolidine-] ,2-dicarboxyIic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[13']bipyridinyl-6'-yl)-amide]- 

5 TFA Salt 

MeQ. 




The compound was prepared as generally provided for in Examples 28 and 
75a. Formation of the 5-chloro-pyridin-2-yl moiety can be found in Example 26. 
10 Purification was accomplished via reverse phase HPLC. MS: APCI (AP+): 473.2 
(M)+. 

Example 81 

1 5 4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyI)-amide] 2-[(2- 
oxo-3,4,5,6-tetrahydro-2H-[l,3']bipyridinyl-6'-yl)-amide] 

HN^O ° 





CI 



The compound was prepared as generally provided for Example 28. MS: 
20 APCI (AP+): 486.3 (M)+. 
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Example 82 

(2R 5 4R)-Ethoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl)- 
5 amide] 2-[(2-oxo-2H-[ J ^'Jbipyridinyl-^-yO-amide] 

Me 




CI 



The compound was prepared as generally provided for Examples 28 and 
79. MS: APCI (AP+): 482.3 (M)+. 

10 

Example 83 



(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{[2.fluoro-4-(6-oxo-6H-pyridazin-l-y])-phenyl]-amide} 




Step 1: 2-(4-Amino-3-fluoro-phenyl)-2H-pyridazin-3-one. 

2-Fluoro-4-iodoaniline (0.5 g, 2.10 mmol) was combined with 2H- 
Pyridazin-3-one (0.243 g, 2.53 mmol), Cul (0.06 g, 0315 mmol), K 2 C0 3 (0.32 g, 
20 2.31 mmol), and 8-hydroxyquinoline (0.046 g, 0.315 mmol) in DMSO (3mL). 
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The mixture was degassed with a stream of argon and then heated at reflux for 23 
h before cooling to RT. 10% aq. NH 4 OH and EtOAc were added, and the mixture 
was filtered through a plug of layered celite and decolorizing charcoal, eluting 
with EtOAc. The filtrate was concentrated under reduced pressure. Purification 
5 of the crude product by mplc revealed A (0.16 g, 37%) as a yellow solid. MS: 
APCI (AP+): 206.1 (M)+. 

Step 2: (2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxy]ic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(6-oxo-6H-pyridazin-l-yI)-phenyI]-amide}. 

1 0 The compound was prepared as generally provided for Example 28. MS: 

APCI(AP+): 486.1 (M)+. 



Step 1: (2R,4R)-toluene-4-suIfonic acid l-(4-chloro-phenylcarbamoy!)-5-(3- 
20 fluoro-2'-methanesuIfonyl-biphenyl.4-y]carbamoyl)-pyrroIidin.3.yl ester. 

(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide] (see 
example 17, 0.41 g, 0.77 mmol) was dissolved in 5ml dry DCM, added Et3N 
(0.21 mL, 1.54 mmol), DMAP (10 mg, 0.8 mmol), and TsCl (0.16 g, 0.85 mmol). 
25 Stirred at ambient temperature overnight. The solution was dissolved in 100ml 
EtOAc, washed with 10% citric acid (3x50ml), sat NaHC03 (3x50ml), brine 



Example 84 



15 



(2R,4S)-4-Amino-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yI)-amide] 
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(100ml), dried with MgS04, filtered and concentrated to yield title compound. 
(0.54 g, 97%) MS: APCI (AP-): 684.1 (M)-. 

Step 2: (2R,4S)-4-Azido-pyrroIidine-3,2-dicarboxyIic acid l-[(4-chloro- 
5 phenyl)-amide] 2-[(3-fIuoro-2 , -methanesulfonyI-biphenyl-4-yl)-ainide]. 

(2R,4R)-toluene-4-sulfonic acid 1 -(4-chloro-phenylcarbamoyl)-5-(3- 
fluoro^^methanesulfonyl-biphenyl^-ylcarbamoyO-pyrrolidin-S-yl ester (0.2 g, 
0.29 mmol) was dissolved in 4ml dry DMF under Ar, added sodium azide (0.38 
mg, 0.58 mmol) and stirred at 60°C for 6 hours. The reaction was cooled, taken 
10 up in 100ml EtOAc, washed with water, sat. NaHC03, brine, dried with MgS04, 
filtered and concentrated to yield title compound. (0.155 g, 95%) MS: APCI 
(AP+): 557.0 (M)+. 

Step 3: (2R,4S)-4-Amino-pyrroIidine-l ? 2-dicarboxylic acid l-[(4-chloro- 
1 5 phenyl)-amide] 2-[(3-nuoro-2 , -methanesuIfonyl-biphenyI-4-yl)-amide]. 

(2R,4S)-4-Azido-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2-methanesulfonyI-biphenyl-4-yl)-amide] (0.145 g, 0.26 
mmol) was shaken with Raney Nickel (300mg) in 1 6 mL tetrahydrofuran in a 
hydrogen atmosphere under pressure for 3 days. Reaction was filtered and 
20 concentrated. Purified by HPLC and lyophilized pure fractions to yield title 
compound. (105 mg, 76%) MS: APCI (AP-): 529.1 (M)-. 

Example 85 

25 (2R ? 4R)-4-Amino-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide] 



WO 03/045912 



PCT/IB02/04757 



-260- 




F 



CI 



10 



The compound was prepared as generally provided for Example 85 
substituting (2R,4S)-toluene-4-sulfonic acid ]-(4-chloro-phenylcarbamoyl)-5-(3- 
fluoro-2 , -methafiesu]fonyl-biphenyl-4-ylcarbamoyl)-pyrrolidin-3-yl ester for 
(2R,4R)-toluene-4-sulfonic acid 1 -(4-chloro-phenylcarbamoy])-5-(3-fluoro-2 , - 
methanesulfonyl-biphenyl-4-ylcarbamoyl)-pyrrolidin-3-yl ester. MS: APCI 
(AP+): 531.1 (M)+. 



(2R ? 4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(3-fluoro-2 , -suIfamoyI-biphenyl-4-yI)-amide] 



The compound was prepared as generally provided for Example 17, 
substituting 2-(N-r^rr-butyl)phenylsulfonamide boronic acid for 2- 
(methylthio)benzene boronic acid. MS: APCI(AP+): 533.0 (M)+. 




20 
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Example 87 

(2R)-4-Hydroxyiniino-pyrroIidine-],2«dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2 f -nielhanesuIfonyl-biphenyl-4-yl)-amide] 




The compound was prepared as generally provided for Example 22. MS: 
APCI(AP+): 545.0 (M)+. 

10 Example 88 

(2R,4R)-4-Hydroxy-pyrroIidine-] ,2-dicarboxylic acid l-[(4-ch!oro-phenyl)- 
amide] 2-[(3-fluoro-2'-methylsulfamoyl-biphenyl-4-y!)-amide] 

HQ "' H F V 

HN^O ° 

J\ NH 
CI 

15 

The compound was prepared as generally provided for Example 86. MS: 
APCI (AP+): 547.2 (M)+. 
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Example 89 



(2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxyIicacid l-[(4-chIoro-phenyI)- 
amide] 2-[(2 , -dimethylsulfamoyI-3-fluoro-biphenyI-4-yl)-amide] 

HQ, 




The compound was prepared as generally provided for Example 86. MS: 
APCI(AP+): 561.2 (M)+. 

10 Example 90 



(2R 9 4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-ch)oro-pyridin-2- 
yl)-amide] 2-[(3-fluoro-2 , -methanesuIfonyl-biphenyI-4-yI)-amide] 




The compound was prepared as generally provided for Example 28, 
substituting 3-fluoro-2'-rnethanesu]fonyl-biphenyl-4-ylamine for l-(4-amino-3 
fluoro-phenyl)-piperidin-2-one. MS: APCI(AP+): 547.1 (M)+. 

20 



WO 03/045912 



PCT/IB02/04757 



-263- 
Example 91 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-ehloro-phenyI)- 
aniide] 2-[(3-fluoro-2 , -sulfamoyI-biphenyI-4-yl)-amide] 

Me 




The compound was prepared as generally provided for Example 28, 
substituting 4-amino-3 , -fluoro-biphenyl-2-sulfonic acid tert-butylamide for l-(4- 
amino-3-fluoro-phenyl)-piperidin-2-one . MS: APCI (AP+): 549.0 (M)+. 

10 

Example 92 

(2R 9 4R)-4-Ethoxy-pyrrolidine-l 9 2-dicarboxylic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-[(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yI)-amide] 

-Me 




15 



The compound was prepared as generally provided for Example 90, 
substituting (2R,4R)-4-ethoxy-pyrroIidine-l ,2-dicarboxylic acid 1-terf-buty] ester 
for (2R,4R)-4-methoxy-pyrrolidine-l,2-dicarboxylic acid 1-rerf-butyl ester. MS: 
20 APCI(AP+): 561.1 (M)+. 
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Example 93 

(2R,4R)-4-Ethoxy-pyrroIidineO ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2 , -methanesulfonyI-biphenyl-4-yI)-amide] 




The compound was prepared as generally provided for Example 28, 
substituting (2R,4R)-4-ethoxy-pyrrolidine-l ,2-dicarboxylic acid l-ter/-butyl ester 
10 for (2R,4R)-4-methoxy-pyrrolidine-l,2-dicarboxylic acid 1 -ferf-butyl ester. MS: 
APCI(AP+): 560.2 (M)+- 

Example 94 

1 5 (2R,4R)-4-Ethoxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fIuoro-2 , -sulfamoyI-biphenyI-4-yl)-amide] 




20 



The compound was prepared as generally provided for Example 91, 
substituting (2R,4R)-4-ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1-tert-butyl ester 
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for (2R,4R)-4-methoxy-pyrrolidine-l,2-dicarboxyIic acid 1-terr-butyl ester. MS: 
APC1 (AP+): 561.1 (M)+. 



Example 95 



(2R,4S)-4-Methoxy-pyrrolidine-l ? 2-dicarboxyIic acid l-[(4-chloro-phenyI> 
amide] 2-[(3-fluoro-2 f -methanesuIfonyl-biphenyl-4-yl)-amide] 




10 The compound was prepared as generally provided for Example 28, 

substituting (2R,4S)-4-methoxy-pyrroIidine-l,2-dicarboxylic acid 1-terr-butyl 
ester for (2R,4R)-4-methoxy-pyrrolidine-l,2-dicarboxylic acid 1-terr-butyl ester. 
MS: APCI(AP-h): 546.0 (M)+. 



15 



Example 96 



(2R ? 4R)-4-Fluoro-pyrrolidlne-l,2-dicarboxylicacid l-[(4-chloro-phenyl)- 
amide] 2-[(3-nuoro-2 ? -methanesulfonyI-biphenyl-4-yl)-amide] 




20 
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The compound was prepared as generally provided for Example 28, 
substituting (2R,4R)-4-ethoxy-pyrrolidine-] ,2-dicarboxylic acid 1 -/erz-butyl ester 
for (2R,4R)-4-methoxy-pyrrolidine~l ,2-dicarboxylic acid 1-rerf-butyl ester MS: 
APCI(AP+): 534.0 (M)+. 

5 

Example 97 

(2R)-4 ? 4-Difluoro-pyrroIidine-l,2-dicarboxyIic acid l-[(4-ch!oro-phenyl)- 
amide] 2-[(3-fluoro-2'-methanesuIfonyI-biphenyl-4-yI)-aniide] 




10 CI 

The compound was prepared as generally provided for Example 28, 
substituting (2R)-4-difluoro-pyrrolidine-l,2-dicarboxylic acid l-ter/-butyl ester 
for (2R,4R)-4-methoxy-pyrrolidine-l,2-dicarboxyIic acid 1-ferr-butyl ester. MS: 
15 APCI (AP+): 552.0 (M)+. 

Example 98 



(2R ? 4R)-4-Methoxy-pyrrolidine-l ? 2-dicarboxylic acid 2-[(3-fluoro-2 , - 
20 methanesulfonyl-biphenyl-4.y!)-amide] l-[(4-fluoro-phenyl)-amide] 
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Me 



F 




F 



The compound was prepared as generally provided for Example 28, 
substituting 4-fluorophenyl isocyanate for 4-chlorophenyl isocyanate. MS: APCI 
5 (AP+): 530.2 (M)+. 

Example 99 

(2R ? 4R)-4-Acetylamino-pyrroIidine-l ? 2-dicarboxylic acid l-[(4-chloro- 
1 0 phenyl)-amide] Z-KS-fluoro^'-methanesulfonyl-biphenyM-yO-amide] 




H 



CI 



The compound was prepared as generally provided for Example 84. MS: 
APCI (AP+): 573.2 (M)+. 



15 



WO 03/045912 PCT/IB02/04757 



-268- 
Example 100 

(2R,4R)-4-Methanesulfonylamino-pyrrolidine-l,2-dicarboxyIicacid l-[(4- 
ch)oro-phenyI)-amide] 2-[(3-nuoro-2'-methanesu]fonyJ-bipheny]-4-yI)-amide] 




5 ci 

The compound was prepared as generally provided for Example 84. MS: 
APCI (AP+): 609.2 (M)+. 

10 Example 101 

(2R,4S)-4-(lH-Tetrazol-5-yI)-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} 




ci 



15 

The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+): 527.2 (M)+. 
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Example 102 



(2R,4S)-4-Methoxy-pyrroHdine-l,2-dicarboxyIic acid l-[(4-chIoro-phenyl)- 
amide] 2-{[2-nuoro-4-(2-oxo-piperidin-l-yl)-phenyI]-amide} 




The compound was prepared as generally provided for Example 28, 
substituting (2R,4S)-4-methoxy-pyrrolidine-l,2-dicarboxylic acid 1-rerr-butyl 
ester for (2R,4R)-4-methoxy-pyrrolidine-l ,2-dicarboxylic acid l-ter/-butyl ester. 
10 MS: APCI(AP+): 489.2 (M)+. 

Example 103 

(2R 5 4R)-4-Methoxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl)- 
15 amide] 2-{[2-fluoro-4.(2-methyI-imida2ol-l-yl)-phenyI]-amide} 

Me— -Q, F 

H L Me 




The compound was prepared as generally provided for Example 28, 
substituting 2-Fluoro-4-C2-methyl-imidazol-l-y])-phenylamine for l-(4-amino-3- 
20 fluoro-phenyl)-piperidin-2-one. MS: APCI(AP+): 472.2 (M)+. 
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Example 104 

(2R,4R)-4-Cyano-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chIoro-phenyI)- 
aniide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyI]-amide} 




The compound was prepared as generally provided for Example 28 
substituting substituting (2R,4R)-4-cyano-pyrrolidine-l,2-dicarboxylic acid 1 -tert- 
butyl ester for (2R,4R)-4-methoxy-pyrrolidine-l,2-dicarboxylic acid 1-terf-butyl 
10 ester. MS: APCI(AP-h): 484.2 (M)+. 

Example 105 

(2R,4R)-4-(lH-Tetrazol-5-yI)-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro- 
15 phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yI)-phenyl]-amide} 




The compound was prepared as generally provided for Example 104. MS: 
APCI(AP-): 525.3 (M>. 

20 
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Example 106 



(2R,4R)-4-TrinuoromethyI-pyrrolidine-l ? 2-dicarboxyIic acid l-[(4-chIoro- 
phenyl)-amide] 2-{[2-nuoro-4-(2-oxo-piperidin-l-yI)-phenyI].amide} 




The compound was prepared as generally provided for Example 28, 
(2R,4R)-4-trifluoromethyl-pyrrolidine-l,2-dicarboxylic acid l-te/*-butyl ester for 
(2R,4R)-4-methoxy-pyrrolidine-l,2-dicarboxylic acid 1-terr-butyl ester.. MS: 
10 APCI(AP+): 527.2 (M)+. 



Example 107 



(2R 9 4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
1 5 amide] 2-[(2 f -cyano-3-fluoro-biphenyl-4-yl)-amide] 




20 



The compound was prepared as generally provided for Example 1, 
substituting 2-cyanobenzene boronic acid for 2-(methylthio)benzene boronic acid. 
MS: APCI(AP+): 493.3 (M)+. 
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10 



15 



Example 108 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-[(2'-aminomethyI-3- 
fluoro-biphenyl-4-yl)-amide] l-[(4-chloro-phenyI)-amide] 
Me 

4 F \ ^ NH 2 




The compound was prepared as generally provided for Example 107. MS: 
APCI(AP+): 497.3 (M)+. 

Example 109 

(2R,4R)-4'-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyI]-amino}-3'-fluoro-biphenyl-2-carboxylic acid methyl ester 
Me 

4 H 1 o.^Me 





The compound was prepared as generally provided for Example 
107. MS: APCI(AP+): 526.2 (M)+. 



20 General Procedure for Example 110 
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.OH 



H2N-A — ^ 
2 O- 




1 . TFA/DCM 




EEDQ, Et 3 N 
CHCI3 



* 2. C v 



NCO 
Et 3 N/THF 



1 



4 



(CH 3 ) 3 SiOK 
THF 




PyBOP, DIEA 
DMF 



NHG-jG2 



6 




7 



5 



5 Synthesis of 3: The carboxylic acid (1), aniline or amine (2), EEDQ, and 
triethylamine are heated at reflux in chloroform to produce 3. 

Synthesis of 4: A solution of compound 3, TFA, and DCM is stirred at room 
temperature for 1 h and then concentrated under reduced pressure. The resulting 
10 oil is dissolved in THF and cooled to 0 °C followed by the addition of 
triethylamine or Af-diisopropylethylamine (DIEA) and the appropriate 
isocyanate to produce compound 4. 

Synthesis of 5: To solution of compound 4 in THF is added potassium 
15 trimethylsilanolate and is stirred at room temperature overnight to produce 5. 

Synthesis of 7: To solution of compound 5 in DMF is added N,N- 
diisopropylethylamine, PyBOP, and NHG]G 2 and is stirred at room temperature 
overnight to produce 7. 



Example 110 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-ch!oro-phenyl)- 
amide] 2- {[4-(2 9 5-dihydro-pyrrole-l-carbonyI)-pheny]]-amide} 
Me 




CI 



5 Step 1: (2R,4R)-4-Hydroxy-pyrroIidine-2-carboxyIic acid methyl ester (1). 

Cis-4-Hydroxy-D-proline (15 g, 1 15 mmol) was suspended in 150 mL 
anhydrous methanol under an argon atmosphere, then cooled to 0°C before 
bubbling in HC1 gas for 15 minutes. The solution gradually became homogenous. 
The argon and HC1 gas lines were removed and the solution was refluxed for4h. 
10 The solution was cooled and then concentrated under reduced pressure. The crude 
material was redissolved in 100 mL methanol and diethyl ether was added until a 
precipitate formed. The precipitate was filtered off, washed with diethyl ether, 
and dried in vacuo overnight to give 1 (20 g, 95%) as a white solid. MS: APCI 
(AP+): 146 (M)+. 

15 

Step 2: (2R,4R)-4-Hydroxy-l-trityl-pyrrolidine-2-carboxylic acid methyl 
ester (2). 

Into a solution of 1 (10 g, 55 mmol) in anhydrous CHC1 3 (100 mL) was 
added triethylamine (19 mL, 138 mmol) and triphenylmethyl chloride (14.5 g, 52 
20 mmol). The mixture was stirred at RT for 3d before concentrating and 

redissolving in EtOAc. The solution was washed sequentially with 10% aq. citric 
acid, water, and brine before drying over MgS0 4 and concentrating under reduced 
pressure to give 2 (20 g, 100%) as a yellow solid. 

25 Step 3: (2R,4R)-4-Methoxy-l-trityl-pyrrolidine-2-carboxylic acid methyl 
ester (3). 
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Into a solution of 2 (5.71 g, 14.7 mmol) in anhydrous DMF (20 mL) and 
anhydrous THF (20 mL) was added Mel (3.67 mL, 58.9 mmol). The solution was 
cooled to 0°C in an ice bath and NaH (0.766 g, 19.2 mmol) was added in one 
portion. The mixture was stirred at RT for 26h before adding EtOAc and washing 
5 sequentially with water and brine. The organic layer was dried over MgS04 and 
concentrated under reduced pressure. Purification of the crude material by flash 
chromatography revealed 3 (4.67 g, 79%) as a white solid. 

Step 4: (2R,4R)-4-Methoxy-pyrroIidine-2-carboxyIic acid methyl ester (4). 

10 To a flask containing 3 (4.67 g, 1 1 .6 mmol) was added a solution of 

CH 2 C1 2 (27 mL), water (0.3 mL), and TFA (3.0 mL, 38.9 mmol). The solution 
was stirred at RT for 3h before concentrating under reduced pressure to reveal 
impure 4. MS: APCI (AP+): 160.1 (M)+. 

15 Step 5: (2R,4R)- 4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1-teit-butyl 
ester 2-methyI ester (5). 

Into a solution of 4 (1 .85 g, 1 1 .6 mmol) in CH2CI2 (20 mL) was added 
triethylamine (6.49 mL, 46.5 mmol), di-rerr-butyl dicarbonate (5.08 g, 23.3 
mmol), and dimethylaminopyridine (0.142 g, 1.16 mmol). The mixture was 
20 stirred at RT for 22h before concentrating under reduced pressure and redissolving 
in EtOAc. The solution was washed sequentially with 10% aq. citric acid and 
brine before drying over MgS0 4 and concentrating under reduced pressure. The 
crude material was purified by flash chromatography to reveal 5 (2.54 g, 84% 
over two steps) as a yellow solid. MS: APCI (AP+): 260.1 (M)+. 

25 

Step 6: (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 1-terf-butyl 
ester (6). 

Into a solution of 5 (2.54 g, 9.80 mmol) in acetonitrile (20 mL) was added 
water (20 mL) and LiOH*H 2 0 (1 .64 g, 39.2 mmol). The mixture was stirred at RT 
30 for 28h before removing the acetonitrile under reduced pressure. EtOAc was 
added to the residue that was then washed with IN HC1. The aqueous layer was 
extracted with additional EtOAc and the combined organic layers were washed 
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with brine and dried over MgSC>4. The solution was concentrated under reduced 
pressure to reveal 6 (2.16 g, 90%) as a white solid. MS: APCI (AP-): 244.1 (M>. 

Step 7: (2R,4R)-4-Methoxy-2-(4-methoxycarbonyl-phenyIcarbamoyI)- 
5 pyrrolidine-] -carboxylic acid ter/-butyl ester (7). 

Into a solution of 6 (8. 11 g, 33.0 mmol) in CHC1 3 (200 mL) was added 4- 
amino-benzoic acid methyl ester (5.00 g, 33.0 mmol), EEDQ (9.81 g, 39.6 mmol), 
and triethylamine (6.9 mL, 49.6 mmol). The solution was stirred at reflux for 19h 
before cooling to RT and adding EtOAc. The solution was washed sequentially 
10 with IN HC1, 0.1N NaOH, water, and brine, before drying over MgS0 4 and 
concentrating under reduced pressure to give 7 (12.50 g, 100%). MS: APCI 
(AP+): 379.3 (M)+ f (AP-): 377.3 (M)-. 

Step 8: (2R ? 4R)-4-[(4-Methoxy-pyrrolidine-2-carbonyl)-amino]-benzoic acid 
15 methyl ester (8). 

Into a solution of 7 (12.5 g, 33.0 mmol) in anhydrous CH 2 C1 2 (70 mL) was 
added TP A (20 mL). The solution was stirred at RT overnight before 
concentrating under reduced pressure to give 8 (9.19 g, 100%). 

20 Step 9: (2R,4R)-4-{[l-(4-Ch)oro-pheny]carbanioyI)-4-methoxy-pyrrolidine-2- 
carbonyI]-amino}-benzoic acid methyl ester (9). 

Into a solution of 8 (9.19 g, 33.0 mmol) in anhydrous THF (200 mL) at 
0°C was added MTV-diisopropylethylamine (DIEA) (28.7 mL, 165 mmol) and 4- 
chlorophenyl isocyanate (5.07 g, 33.0 mmol). The solution was stirred at RT 

25 overnight before concentrating under reduced pressure. The crude material was 
purified on a silica gel column eluted with 10% moving to 50% EtOAc in 
hexanes. Combined and concentrated pure fractions. Remaining EtOAc was 
azeotroped off with acetonitrile and was lyophilized from acetonitrile / water to 
give 9 (13.37 g, 94%) as a solid. MS: APCI (AP+): 432.1 (M)+, (AP-): 430.1 

30 (M)-. 
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Step 10: (2R,4R)-4.{[l.(4-Chloro-phenvlcarbamoyl)-4-methoxy-pyrrolidine- 
2-carbonyl]-amino}-benzoic acid (10). 

Into a solution of 9 (3.0 g, 6.94 mmol) in THF (50 mL) was added 
potassium trimethylsilanolate (3.85 g, 27.3 mmol). The solution was stirred at RT 
5 for48h before concentrating under reduced pressure and adding EtOAc. The 
solution was washed sequentially with IN HC1, and brine, before drying over 
MgS0 4 and concentrating under reduced pressure to give 10 (2.9 g, 100%). MS: 
APCI (AP+): 418.1 (M)+, (AP-): 416.1 (M)-. 

10 Step 11: (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIicacid l-[(4-chIoro- 
phenyl)-amide] 2-{[4-(2,5-dihydro-pyrrole-l-carbonyI).phenyI]-amide} (11). 

Into a solution of 10 (0.25 g, 0.589 mmol) in DMF (3 mL) was added N,N- 
diisopropylethylamine (DIEA) (0.4 mL, 2.32 mmol), PyBOP (0.34 g, 0.653 
mmol), and 3-pyrroline (0.09 mL, 1.19 mmol). The solution was stirred at RT for 

15 19h and EtOAc added. The solution was washed sequentially with IN HC1, 

saturated NaHC03, water, and brine, before drying over MgS0 4 and concentrating 
under reduced pressure. The crude material was purified on a silica gel column 
eluted with 20% EtOAc in hexanes moving to 1% MeOH in EtOAc. Combined 
and concentrated pure fractions. Remaining EtOAc was azeotroped off with 

20 acetonitrile and was lyophilized from acetonitrile / water to give 11 (0.1 16 g, 
41 %) as a solid. MS: APCI (AP+): 469.2 (M)+, (AP-): 468.1 (M)-. 
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General Procedure for Example 111 



,N0 2 



Oxaiyl chloride 
CH2CI2 

DMF (catalytic) 



CI 




NO? 



.NHo 



W 



H / \ H 



O O 
6 




NG-,G 2 



1) NHG-1G2 
CH2CI2 
Et 3 N 

2) H 2 , RaNi.THF 



G 2 GtNs 



LTFA/DCM 
2. C v 

NCO 
Et 3 N/THF 



T 

O O 
4 



EEDQ, Et 3 N 
CHCI3 



W 1 

n4 V 



n 

O O 




NG,G 2 



Synthesis of 2: The carboxylic acid (1) is converted to the acid chloride (2) upon 
treatment with oxalyl chloride and DMF (catalytic) in dichloromethane. 



Synthesis of 3: To the acid chloride (2) in dichloromethane is then added 
10 NHG1G0 and triethylamine in dichloromethane. Alternatively NHG1G2 can be 
coupled directly to the carboxylic acid with addition of PyBOP and N,N- 
diisopropylethylamine in DMF. Reduction of the nitro group to the corresponding 
aniline is readily achieved with a transition metal such as palladium on carbon or 
Raney nickel and hydrogen to give 3. 

15 

Synthesis of 5: The carboxylic acid (4), aniline (3), EEDQ, and triethylamine are 
heated at reflux in chloroform to produce 5. 



Synthesis of 6: A solution of compound 5, TFA, and DCM is stirred at room 
20 temperature for 1 h and then concentrated under reduced pressure. The resulting 
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oil is dissolved in THF and cooled to 0 °C followed by the addition of 
triethylarnine or N,7V-diisopropylethylarnine (DIEA) and the appropriate 
isocyanate to produce compound 6. 



5 



Example 111 



(2R 9 4R>4-Hydroxy-pyrroIidine-l ? 2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(4-dimethyIcarbamoyI-2-fIuoro-phenyl)-aniide] 



10 Step 1: (2R,4R)-4-hydroxy-pyrroIidine-l,2-dicarboxyIic acid 1-terf-butyl ester 



Ci s-4-hydrox y-D-prol ine (15 g, 1 14 mmol) was dissolved In 150 mL of 
THF/H2O (2:1), added 2M aqueous NaOH solution (86 mL, 172 rnmol), 

followed by B0C2O (27 g, 126 mmol). Reaction was stirred at ambient 
15 temperature overnight. The solution was acidified with 10% citric acid then 

extracted with EtOAc (2x250 mL), washed with water, brine, dried organics with 
MgS04, filtered and concentrated to give 1 (16 g, 61 %) APCI (AP-): 230.1 (M- 

H)~. 

20 Step 2: (2R,4R)-4-(^rr-butyl-dimethy]-silanyloxy)-pyrrolidine-l,2- 
dicarboxylic acid l-ter*-butyl ester (2). 

(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 1 -tert-buty] ester 
(16 g, 69 mmol) was dissolved in 100 mL DMF, added imidazole (12 g, 173 
mmol), dimethylaminopyridine (0.85 g, 6.9 mmol), and /m-butyldimethylsilyl 
25 chloride (12.5 g, 83 mmol). Stirred at ambient temperature overnight, dissolved in 




ci 



(1). 
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350 mL EtOAc, washed with 10% citric acid (3x200 mL), water (2x200 mL), 
brine, dried with MgSC>4, filtered, and concentrated to give 2 (20 g, 84%) APCI 

(AP-): 344.2 (M-H)-. 



5 Step 3: 3-Fluoro-4-nitro-benzoyl chloride (3). 

Into a solution of 3-fluoro-4-nitro-benzoic acid (4.0 g, 21 .6 mmol) in 
anhydrous CH 2 C1 2 (200 mL) at 0°C was slowly added oxalyl chloride (245 mL, 
28.0 mmol) and a drop of DMF. The solution was stirred and allowed to warm to 
RT overnight before concentrating under reduced pressure to give 3 (4.39 g, 
10 100%). 



Step 4: 3-Fluoro-N 9 N-dimethyI«4-nitro-benzamide (4). 

Into a solution of 3 (1 .50 g, 7.36 mmol) in CH 2 C1 2 (30 mL) at 0°C was 
added triethylamine (1.5 mL, 10.9 mmol) and dimethylamine 40% in water (0.83 
15 mL, 7.36 mmol) dropwise. The solution was stirred and allowed to warm to RT 
overnight before concentrating under reduced pressure and adding EtOAc. The 
solution was washed sequentially with saturated NaHCOs, water, and brine, 
before drying over MgS0 4 and concentrating under reduced pressure to give 
impure 4 (0.78 g, 50%). MS: APCI (AP+): 213.1 (M)+, (AP-): 212.1 (M)-. 

20 

Step 5: 4-Amino-3-fluoro-N ? N-dimethyl-benzamide (5). 

To a Parr apparatus was added 4 (0.78 g, 3.67 mmol), Raney nickel (1.2 
g), and THF (50 mL). The vessel was sealed under a hydrogen atmosphere and 
shaken under pressure at room temperature for 1 5h. The vessel was then 
25 depressurized and the solids filtered off, washing with THF. The filtrate was 

concentrated under reduced pressure to give impure 5 (0.66 g, 100%). MS: APCI 
(AP+): 183.1 (M)+, (AP-): 181.0 (M)-. 

Step 6: (2R 9 4R)-4-(/er/-ButyI-dimethyl-silany]oxy)-2-(4-dimethylcarbamoyl- 
30 2-fluoro-phenylcarbamoyI)-pyrroIidine-l-carboxylic acid tert-butyl ester (6). 

Into a solution of 2 (1.25 g, 3.61 mmol) in CHC1 3 (25 mL) was added 5 
(0.66 g, 3.61 mmol), EEDQ (1 .07 g, 4.32 mmol), and triethylamine (0.74 mL, 
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5.33 mmol). The solution was stirred at reflux for 19h before cooling to RT and 
adding EtOAc. The solution was washed sequentially with IN HC1, 0.1N NaOH, 
water, and brine, before drying over MgS0 4 and concentrating under reduced 
pressure. The crude material was purified on a silica gel column eluted with 20% 
5 moving to 50% EtOAc in hexanes. Combined and concentrated pure fractions, to 
give 6 (0.33 g, 18%), MS: APCI (AP+): 510.3 (M)+, (AP-): 508.4 (M>. 

Step 7: (2R 9 4R)-4-Hydroxy-pyrrolidine-2-carboxylic acid (4- 
dimethyIcarbamoyl-2-fluoro-phenyl)-amide (7). 

10 Into a solution of 6 (0.33 g, 0.647 mmol) in anhydrous CH 2 C1 2 (10 mL) 

was added TFA (2 mL). The solution was stirred at RT for 4h before 
concentrating under reduced pressure to give 7 (0. ] 9 g, 1 00%). 

Step 8: (2R ? 4R)-4-Hydroxy-pyrrolidiri6-l 9 2-dicarboxylic acid l-[(4-chloro- 
15 phenyl)-amide] 24(4-dimethylcarbamoy]-2-fluoro-phenyl)-amide] (8). 

Into a solution of 7 (0.19 g, 0.643 mmol) in anhydrous THF (10 mL) at 
0°C was added 7V,iV-diisopropylethylamine (DIEA) (0-56 mL, 3.21 mmol) and 4- 
chlorophenyl isocyanate (0.099 g, 0.643 mmol). The solution was stirred at RT 
overnight before concentrating under reduced pressure. Crystallized from EtOAc 
20 in hexanes and filtered to give 8 (0.12 g, 43%) as a solid. MS: APCI (AP+): 
449.2 (M)+, (AP-): 447.1 (M)-. 

Example 112 

25 (2R ? 4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chk>ro-phenyI)- 
amide] 2-{[4-(pyrrolidine-l-carbonyI)-phenyI]-amide} 
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C! 



The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 457.1 (M)+, (AP-): 455.1 (M>. 

Example 113 



PyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyI)-amide] 2-{[4- 
(pyrrolidine-l-carbonyI)-phenyl]-amide} 




HN O 




o 



10 ci 



The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 441.1 (M)+, (AP-): 439.1 (M)-. 

15 Example 114 



(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylicacid l-[(4-chloro-phenyl)- 
amide] 2-{[4-(2-methyI-pyrrolidine-l-carbonyl)-phenyl]-amide} 
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CI 



The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 471.2 (M)+, (AP-): 469.2 (M)-. 

5 

Example 115 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxyIicacid l-[(4-chIoro-phenyl)- 
amide] 2-{[4-(ethyI-methyl-carbamoyI)-phenyl]-amide} 

10 

H0 - » ^ 



Me 

II 




C! 



The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 445.2 (M)+, (AP-): 443.1 (M)-. 

15 

Example 116 



(2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyI>- 
amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide] 
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Cl 



The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 431.1 (M)+, (AP-): 429.1 (M)-. 

5 

Example 117 

(2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl> 
amide] 2-{[4-(2R-methyl-pyrroIidine-l-carbonyI)-phenyl]-amide} 




10 CI 

The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 471.2 (M)+, (AP-): 469.2 (M)-. 

15 Example 118 



(2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{[4-(2S-methyl-pyrrolidine-l-carbonyl)-phenyl]-amide} 
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HQ, 



HN-^O 




CI 



The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 471.2 (M)+, (AP-): 469.2 (M)-. 

Example 119 

(2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyI> 
amide]2-{[2-fluoro-4-(pyrroIjdine-l-carbonyl)-phenyI]-amide} 

HQ, F 




10 



The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 475.2 (M)+, (AP-): 473.1 (M)-. 

15 Example 120 

(2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyI)- 
amide] 2-{[4-(pyrroIidine-l-carbonyI)-2-pyrroIidin-l-yl-phenyl]-amide} 
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HQ, 

L ° 





Ct 



The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 526.2 (M)+, (AP-): 524.3 (M>. 

Example 121 

(2R,4R)-4-{[l-(4-Chloro-phenyIcarbamoyI)-4-hydroxy-pyrrolidine-2- 
carbonyl]-amino}-3-pyrroIidin-l-yI-benzoic acid methyl ester 

o 

HQ, 

L ° 





CI 



10 



The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 487.2 (M)+, (AP-): 485.2 (M)-. 

Example 122 

15 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxyIic acid 2-{[4-(azetidine-l- 
carbonyl)-phenyl]-amide} l-[(4-chJoro-phenyl)-amide] 
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HQ. 




CI 



The compound was prepared as generally provided for Example 1 1 lo. 
MS: APCI (AP+): 443.2 (M)+, (AP-): 441.1 (M>. 

5 

Example 123 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2- 
yl>amide] 2.{[2-fluoro-4-(pyrro]idine-l.carbonyI).phenyI].amide} 

HQ, 




10 



The compound was prepared as generally provided for Example 111. 
Formation of the 5-chloro-pyridin-2-yl moiety can be found in Example 26. MS: 
APCI (AP+): 476.2 (M)+, (AP~): 474.2 (M)-. 

15 

Example 124 



(2R 9 4R)-4-Hydroxy-pyrrolidine-l ? 2-dicarboxylic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[4-(pyrrolidine-l-carbonyl)-phenyl]-amide} 
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The compound was prepared as generally provided for Example 111. 
Formation of the 5-chloro-pyridin-2-yl moiety can be found in Example 26. MS: 
5 APCI (AP+): 458.2 (M)+, (AP-): 456.2 (M)-. 

Example 125 



(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxyIic acid l-[(5-chloro-pyridin-2- 
10 yl)-amide] 2-[(4-dimethylcarbamoy]-phenyl)-amide] 

HQ- 




CI 



The compound was prepared as generally provided for Example 111. 
Formation of the 5-chloro-pyridin-2-yI moiety can be found in Example 26. MS: 
15 APCI (AP+): 432.1 (M)+, (AP-): 430.1 (M)~. 



Example 126 



(2R,4R)-4-{[l-(4-Chloro-phenyIcarbamoyl)-4-hydroxy-pyrroIidine-2- 
20 carbonyI]-amino}-3-dimethylamino-benzoic acid methyl ester 
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5 




The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 461 .2 (M)+, (AP-): 459.1 (M)-. 

Example 127 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyI)- 
amide] 2-{[4-(pyrrolidine-l-carbonyI)-phenyl]-amide} 



Me' 



o 




10 CI 



The compound was prepared as generally provided for Example 110 
and/or DD-2. MS: APCI (AP+): 471 .2 (M)+, (AP-): 469.2 (M)-. 

15 Example 128 



(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-pheny])- 
amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide] 
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5 



o 

N^^O /""Me 
Me 




CI 



The compound was prepared as generally provided for Example 1 10 
and/or 111. MS: APCI (AP+): 445.2 (M)+, (AP-): 443.2 (M)-. 

Example 129 

(2R,4R)-4 Ethoxy-pyrroIidine-l ? 2-dicarboxyIic acid H(4-chIoro-phenyI)- 
arnide] 2-{[4-(pyrroIidine-l-carbonyI)-phenyl]-amide} 

Me. ^q. 




10 ci 



The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 485.3 (M)+, (AP-): 483.3 (M)-. 

15 Example 130 

(2R,4R)-4-Ethoxy-pyrroIidine-l ? 2-dicarboxylic acid l-[(4-chIoro-phenyl> 
amide] 2-[(4-dimethylcarbamoyI-phenyI)-amide] 
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The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 459.2 (M)+, (AP-): 457.2 (M)-. 

5 

Example 131 



(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylicacid l-[(4-chloro-phenyl)- 
amide] 2-{[2-fluoro-4-(pyrrolidine-l-carbonyI)-phenyl]-amide} 




The compound was prepared as generally provided for Example 1 10 
and/or 111. MS: APCI (AP+): 489.3 (M)+, (AP-): 487.2 (M)-. 

15 Example 132 



(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl> 
amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide] 
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Me 





CI 



The compound was prepared as generally provided for Example 1 10 
and/or 111. MS: APCI (AP+): 463.2 (M)+, (AP-): 461 .2 (M)-. 

5 

Example 133 

(2R,4R)-4-Elhoxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyI)- 
amide] 2-{[2-fluoro-4-(pyrrolidine-l-carbonyl)-phenyl]-amide} 

M ^<\ F 

O N - 

o 

o 




10 ci 

The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 503.3 (M)+, (AP-): 501.3 (M)-. 

Example 134 

15 

(2R,4R)-4-Ethoxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chIoro-phenyl)- 
amide] 2-[(4-dimethylcarbamoyI-2-fluoro-phenyl)-amide] 
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The compound was prepared as generally provided for Example 111. MS: 
APCI (AP+): 477.3 (M)+, (AP-): 475.2 (M)-. 

Example 135 

(2R,4R).4-Methoxy-pyrrolidine-l,2.dicarboxyIic acid l-[(4-chloro-phenyI)- 

amide] 2-{[2-methyl-4-(2-oxo-piperidin.l-yI)-phenyl]-amide} 

Me 

Me 

o » 




The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+): 485.3 (M)+, (AP-): 483.3 (M)-. 

15 Example 136 



(2R,4R)-4-Ethoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{[2-methyI-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} 
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5 




The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+): 499.2 (M)+, (AP-): 497.2 (M>. 

Example 137 

Pyrrolidine-l,2-dicarboxyIic acid l-[(4-eh!oro-phenyI)-amide] 2-[(2-fluoro-4- 

qu)nolin-S-yI-phenyl)-amide] 
F 

w 




10 



The compound was prepared as generally provided for Example 19. MS: 
APCI (AP+): 489.1 (M)+, (AP-): 488.1 (M)-. 

15 Example 138 



Pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3 9 5- 
difluoro^'-methanesuIfonyl-biphenyl^-yO-amide] 
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The compound was prepared as generally provided for Example 19. MS: 
APCI (AP+): 534.1 (M)+, (AP-): 532.0 (M)-. 

5 

Example 139 



Pyrrolidine-l^-dicarboxylic acid l~[(4-chloro-phenyl)-amide] 2-[(2 f - 
methanesuIfonyI-2-methyl-biphenyl-4-yI)-amide] 

Me 



10 




The compound was prepared as generally provided for Example 19. MS: 
APCI (AP+): 512.1 (M)+, (AP-): 510.1 (M)-. 



15 Example 140 

(2R,4R)-4-Hydroxy-pyrrolidine-l ? 2-dicarboxylic acid l-[(4-chloro-phenyI> 
amide] 2-[(2 , -methanesulfonyl-biphenyl-4-yI)-amide] 
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The compound was prepared as generally provided for Example 17. MS: 
APCI (AP+): 514.0 (M)+, (AP-): 512.0 (M>. 

5 

Example 141 

(2R,4R)-4-Hydroxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyI)- 

amide]2-[(2'-melhanesuIfinyl-biphenyl-4-yl)-amide] 

HQ, 





10 ci 



The compound was prepared as generally provided for Example 17. MS: 
APCI (AP+): 498.2 (M)+, (AP-): 496.2 (M)-. 

15 Example 142 



(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-methyI-2'-methyIsulfanyI-biphenyI-4-yI)-amide] 
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The compound was prepared as generally provided for Example 17. MS: 
APCI (AP+): 496.1 (M)+, (AP-): 494.1 (M)-. 

5 

Example 143 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl> 
amide] 2-[(2-fluoro-2'-methanesulfonyI-biphenyl-4-yI)-amide] 

10 




The compound was prepared as generally provided for Example 17. MS: 
APCI (AP+): 532.0 (M)+, (AP-): 530.0 (M)-. 

15 

Example 144 



(2R,4R)-4-Hydroxy-pyrrolidine-l ? 2-dicarboxyIic acid l-[(4-chloro-phenyl)- 
amide] 2-[(2'-methanesuIfonyN3.methyI-biphenyI.4.y])-amide] 
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ii 



CI 




The compound was prepared as generally provided for Example 17. MS: 
APCI(AP+): 528.1 (M)+, (AP-): 526.1 (M)-. 

5 

Example 145 

(2R,4R)-4-Hydroxy-pyrroIidine-l ,2-dicarboxylic acid l-[(4-chIoro-phenyl> 
amide] 2-[(2 , -methanesulfonyI-3-trifluoromethyl-biphenyl-4-yI)-amide] 



10 




The compound was prepared as generally provided for Example 17. MS: APCI 
(AP+): 582.1 (M)+.(AP-): 580.1 (M)-. 

15 Example 146 



(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide]2-[(2 , -methoxy-biphenyl-4-yl)-amide] 
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C! 



Step 1: 2-Methoxy-4'-nitro-biphenyI (146a). 

] -Bromo-4-nitrobenzene (1 .OOg, 4.95mmol), 2-methoxyphenyIboronic 
5 acid (1.13g, 7.43mmol), K3PO4 (1.58g, 7.43mrnol), and anhydrous DMF (5mL) 
were combined in a flask and degassed with argon. Tetrakistriphenylphosphine 
palladium(O) (0.858g, 0.743mmol) was added to the mixture which was again 
degassed with argon. The mixture was heated at 1 10°C for 3h before cooling, 
diluting with EtOAc, and filtering through a plug of silica gel. The solution was 
10 washed sequentially with water and brine before drying over MgSCX*. The 
solution was concentrated under reduced pressure and purified by flash 
chromatography to provide 146-a (1 .05g, 93%) as a yellow solid. MS: APCI 
(AP+): 230.1 (M)+. 

15 Step 2: 2 , -Methoxy-biphenyl-4-ylamine (146-b), 

To a Parr apparatus was added 146-a (1 .05g, 4.58mmol), Raney nickel 
(0.66g), and a 4:1 mixture of THF:MeOH (50mL). The vessel was sealed under a 
hydrogen atmosphere and shaken under pressure at RT for 1 8h. The vessel was 
then depressurized and the solids filtered off, washing with THF. The filtrate was 
20 concentrated under reduced pressure to reveal an unknown amount of 146-b as a 
tan oil that was carried on without further purification. MS: APCI (AP+): 200,0 
(M)+. 

The title compound (146) was prepared from 146b as generally provided 
25 for in Examples 26 28. MS: APCI (AP+): 466.1 (M)+. 
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Example 147 



(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 

amide] 2-[(2 f -hydroxy-biphenyl-4-yI)-amide] 
HQ 



In a flask was dissolved 146a (O.lOOg, 0.215mmol) in anhydrous DCM 
(5mL). At 0°C, boron tribromide (0.203mL, 2.15mmol) was added drop wise. 
The solution was stirred at RT for 25min before concentrating under reduced 
10 pressure. The crude material was purified by silica gel flash chromatography 

followed by lyophilization from acetonitrile / water to provide the title compound 
(0.039g, 40%) as a white solid. MS: APCI (AP+): 452.1 (M)+. 



(2R ? 4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyI)« 
amide] 2-[(2-fluoro-4-iodo-phenyI)-amide] 




Example 148 




CI 



20 



The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+):518.0 (M)+. 
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Example 149 



(2R,4R)-4-Methoxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chloro-phenyl)- 
5 amide] 2«{[2-fIuoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} 




CI 



10 



15 



The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+): 485.2 (M)+. 

Example 150 

(2R, 4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[2-fIuoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} 



MeQ, H 



F 




The compound was prepared as generally provided for Example 28 and 
Example 3, step 3a. MS: APCI (AP+): 486.2 (M)+. 



20 



Example 151 
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(2R ? 4R)-4-Methoxy-pyrroJidine-l,2-dicarboxyIic acid l-[(4-chIoro-phenyl)- 
amide] 2-{[2-fluoro-4-(3-hydroxy-2-oxo-piperidin-l-yl)-phenyl]-amide}] 

MeQ. H ? 




5 The compound was prepared as generally provided for Example 28. MS: 

APCI (AP+): 505.3 (M)+. 

Example 152 

1 0 (2R, 4R)-4-Methoxy-pyrroIidine-l ,2-dicarboxyIic acid 1 -[(4-chloro-phenyI)- 
amide] 2-{[2-fluoro-4-(2-oxo-tetrahydro-pyrimidin-l-yl)-phenyl]-amide} 



MeQ, 



F 




The compound was prepared as generally provided for Example 28. MS: 
1 5 APCI (AP+): 490.3 (M)-k 

Example 153 

(2R ? 4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
20 amide] 2-{[2-fluoro-4-(2-oxo-imidazoIidin-l-yI)-phenyl]-amide} 
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MeQ. f{ 

H L_ O 




The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+): 476.2 (M)+. 

Example 154 

(2R, 4R)-4-Methoxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-chJoro-phenyI)- 
amide] 2-{[2-fluoro-4-(2-oxo-oxazolidin-3-yI)-phenyI]-amide} 

MeO, 




10 



The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+): 477.2 (M)+. 

15 Example 155 

(2R, 4R)-l-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-piperidine-3-carboxylic acid ethyl 

ester 
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5 



-304 

MeQ. 

X ° 

HN-^O 





CI 



The compound was prepared as generally provided for Example 28. MS: 
APCI(AP+): 561.3 (M)+. 

Example 156 

(2R, 4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyI)- 
amide] 2-{[2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-l-yl)-phenyI]-amide} 

MeQ. E 
H 



N 





10 CI 



The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+): 515.2 (M)+. 

15 Example 157 

(2R, 4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-l-yl)-phenyl]-amide} 
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5 



The compound was prepared as generally provided for Example 28 and 
Example 23, step 3a. MS: APCI (AP+): 516.2 (M)+. 

Example 158 

(2R, 4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 

amide]2-{[4-(3-methyl-2-oxo-2H-pyridin-l-yl)-phenyl]-amide} 

MeQ. 



10 




Step 1: 3-Methyl-l-(4-nitro-phenyl)-lH-pyridin-2-one (158-a). 

l-Iodo-4-nitrobenzene (1.61g, 6.45mmol) was combined with 3-methyl-2- 
pyridone (0.845g, 7.74mmol), Cul (0.246g, 1 .29mmol), and K3PO4 (2.74g, 

15 12.9mmol). 1,4-Dioxane (6mL) was added followed by trans-1,2- 

diaminocyclohexane (0.194mL, 1.61mmol). The mixture was heated to reflux for 
19h before cooling and diluting with EtOAc. The mixture was filtered through a 
plug of silica, eluting with EtOAc, and the filtrate concentrated under reduced 
pressure. Purification of the crude product by flash chromatography provided 

20 158-a (0.528g, 36%) as a brown solid. MS: APCI (AP+): 231.1 (M)+. 
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Step 2: l-(4.Amino.pheny]).3-methyWH-pyridin-2-one (158-b). 

To a flask was added 158a (0.523g, 2.27mmol), glacial acetic acid 
(7.6mL), cone. HC1 (3.8mL, 45.4mmol), and mossy tin (0.539g, 4.54mmol). The 
mixture was heated to reflux for 90min before cooling and concentrating under 
5 reduced pressure. The residue was dissolved in EtOAc and washed with aq. IN 
NaOH until shown basic with pH paper. The aqueous layer was extracted twice 
with EtOAc and the combined organics washed with brine and dried over MgS0 4 . 
After placing under vacuum, 158-b (0.407g, 89%) was revealed as a tan solid that 
was carried on without further purification. MS: APCI (AP+): 201.1 (M)+. 

0 

The title compound (158) was prepared from 158-b as generally provided 
for Example 28. MS: APCI (AP+): 481.3 (M)+. 



(2R ? 4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[4-(3-methyl-2-oxo-2H-pyridin-l-yl)-phenyI]-amide} 



Example 159 



MeQ, 




The compound was prepared as generally provided for Example 158 and 
Example 3, step 3a. MS: APCI (AP+): 482.3 (M)+. 



Example 160 



25 (2R, 4R)-4-Methoxy-pyrrolidine-l 9 2-dicarboxyIic acid l-[(4-ch!oro-phenyl)- 

amide] 2-[(4-morpholin-4-yI-phenyl)-amide] 
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MeQ. 




CI 



Step 1: 4-(4-Nitro-phenyI)-morphoIine (160-a). 

1 -Fluoro-4-nitrobenzene (3.00mL, 28.3mmol) was combined in a flask 
5 with anhydrous 2-propanol (28mL), triethylamine (4.34mL, 31.1mmol), and 
morpholine (2.47mL, 28.3mmol). The mixture was refluxed for 3.5h before 
adding additional morpholine (2.47mL, 28.3mmol) and refluxing for 20h. The 
mixture was then cooled and concentrated under reduced pressure. Purification by 
silica gel flash chromatography provided 160-a (6.09g, 98%) as a 95% pure solid. 
10 MS: APCI(AP-): 207.1 (M>. 

The title compound (160) was prepared from 160-a as generally provided 
for 146 and Example 28. MS: APCI (AP+): 459.3 (M)+. 

15 Example 161 

(2R, 4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(4-chIoro-phenyI)- 

amide] 2-{[4-(2-methyl-5-oxo-pyrrolidin-l-yl)-phenyI]-amide} 

MeQ, 




The compound was prepared as generally provided for in Example 28 and 
146. MS: APCI (AP+): 471.3 (M)+. 
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Example 162 



(2R, 4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(5~chloro~pyridin-2- 
5 yl)-amide] 2-{[4-(2-methyl-5-oxo-pyrroIidin-l-yI)-phenyl]-amide} 




CI 



10 



The compound was prepared as generally provided for in Example 3, step 
3a, and Example 161. MS: APCI (AP+): 472.2 (M)-K 

Example 163 

(2R 9 4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid 1 -[(4-chloro-phenyI)- 
amide] 2-{[2-fluoro-4-(4-niethyl-2-oxo-2H-pyridin-l-yl)-pheny]]-amide} 

MeQ, 

HN^O 





15 CI 



The compound was prepared as generally provided for Example 28. MS: 
APCI (AP+): 499.2 (M)+. 



20 



Example 164 
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(2R, 4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2.{[2-fluoro-4-(4-methyl«2-oxo-2H.pyridin-l-yI)-pheny]].amide}] 




CI 



The compound was prepared as generally provided for Example 28 and 
Example 3, step 3a. MS: APCI (AP+): 500.2 (M)+. 



General Procedure for Examples 165-173: 



H 2 N-A-Z 




B, Cul, K 2 C0 3 
DMSO, 130°C 



H 2 N-A-B 



o 



w 1 

sA-X^OH 



H 2 N-A-B 



EEDQ, Et 3 N 
CHCI 3 



W 1 

O OB 



1 . TFA/DCM 

2. C N 

NCO 
Et 3 N/THF 



H 

cr-Y 
o 



w 1 



10 



Synthesis of 2: A mixture of 1 (where Z is a halide), B (where B is a nitrogen in 
a ring), K 2 C0 3 , Cul, and 8-hydroxyquinoline is heated in DMSO at 130°C to 
obtain compound 2. 

15 

Synthesis of 4: The appropriate aniline (2), EEDQ, triethylamine and carboxylic 
acid (3) are heated at reflux in chloroform to produce 4. 
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Synthesis of 5: A solution of compound 4, TFA and DCM is stirred at room 
temperature for Ih and then concentrated under reduced pressure. The resulting 
oil is dissolved in THF and cooled to 0 °C followed by the addition of 
triethylamine and the appropriate isocyanate to produce compound 5. 

5 

Example 166 



(2R, 4R).4-Methoxy-pyrroIidine-l,2-dicarboxyIic acid l-[(4-ch]oro-phenyI)- 
amide] 2-{[2-fluoro.4.(5-methyI-2.oxo-2H-pyridin-l-y])-phenyI].amide} 




10 CI 



Step 1: l-(4-Aniino-3-fIuoro-phenyl)-5-methy]-lH-pyridin-2-one (167-a). 

2-Fluoro-4-iodoaniline (0.905g, 42.2mmol) was combined with 5-methyl- 
l//-pyridin-2-one (0.500g, 4.58mmol), 8-hydroxyquinoline (0.083g, 0.573mmol), 

15 Cul (0.1 09g, 0.0.573mmol), and K 2 C0 3 (0.580g, 4.20mmol), in DMSO (3mL). 
The mixture was degassed with a stream of argon and then heated at reflux for 
16h before cooling to RT. 10% aq. NH 4 OH and EtOAc were added, and the 
mixture was filtered through a plug of layered celite and decolorizing charcoal, 
eluting with EtOAc. The filtrate was concentrated under reduced pressure. 

20 Purification of the crude product by silica gel flash chromatography revealed 167- 
a (0.673g, 81%) as a white solid. MS: APCI (AP+): 219.1 (M)+. 



25 



The title compound (166) was prepared from 166-a as generally provided 
for in Example 28. MS: APCI (AP+): 499.2 (M)+. 

Example 167 
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5 



10 



(2R, 4R)-4-Methoxy-pyrroIidine-l,2-dicarboxyIic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{[2-fluoro-4-(5-methyl-2-oxo-2H-pyridin-l-y])-phenyl]-amide} 

MeQ. 




CI 



The compound was prepared as generally provided for in Example 166 
and Example 3, step 3a. MS: APCI (AP+): 500.2 (M)+. 

Example 168 

(2R, 4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chIoro-phenyl> 
amide] 2-{[2-fluoro-4-(4-methoxy-2-oxo-2H-pyridin-l-yI)-phenyl]-aniide} 

MeQ. 




HN^O 




15 The compound was prepared as generally provided for in Example 166. 

MS: APCI (AP+): 515.2 (M)+. 

Example 169 



20 



(2R, 4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2- 
yl)-amide] 2-{t2-nuoro-4-(4-methoxy-2-oxo-2H-pyridin-l-yl)-phenyI]-amide} 
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OMe 



CI 



The compound was prepared as generally provided for in Example 167. 
MS: APCI (AP+): 516.2 (M)+. 

5 

Example 170 

(2R, 4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-chIoro-phenyl)- 
amide] 2-{[2-fIuoro-4-(3-methyl-2-oxo-2H-pyridin-l-yl)-phenyI]-amide} 




10 CI 

The compound was prepared as generally provided for in Example 166. 
MS: APCI (AP+): 499.2 (M)+. 

15 Example 171 

(2R, 4R)-4-Methoxy-pyrroh'dine-l,2-dicarboxylic acid l-[(5-ch!oro-pyridin-2- 
yl)-aniide]2-{[2-fluoro-4-(3-methyl-2-oxo-2H-pyridin-l-yl)-phenyI]-amide} 
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5 




The compound was prepared as generally provided for in Example 166. 
MS: APCI (AP+): 500.2 (M)+. 

Example 172 

(2R, 4R)-4-Methoxy-pyrroIidine-l,2-dicarboxylic acid l-[(4-ehloro-phenyl)- 
amide] 2-{[2-fluoro-4-(6-methyI-2-oxo-2H-pyridin-l-yl)-phenyI]-amide} 

MeO, 

JL ° 

HN^O 





J] 

10 CI 

The compound was prepared as generally provided for in Example 166. 
MS: APCI (AP+): 499.2 (M)+. 

15 Example 173 



(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxyIic acid 2-{[4-(5-chloro-2-oxo- 
2H-pyridin-l-yI)-2-fluoro-phenyI]-amide} l-[(4-chloro-phenyI)-amide] 
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MeQ. I? 



HN^O 




CI 



The compound was prepared as generally provided for in Example 166. 
MS: APCI (AP+): 519.1 (M)+. 



General Procedure for the Preparation of Examples 174-180 
Route 1 

formation of conversion to 

Li ii » acrylamide R HN1 . dihydropyrazole 

B — ' H> B — - CH. ' b 



1 



A= aryl or heteroaryl 



R1 = H or alkyl 



N 
H 



reaction with 
isocyanate 



Ri HN-A 



B 



N b 



HN 

C 



10 Synthesis of 2: 

Aniline 1 is converted to an acrylamide 2 by the addition of acryoyl 
chloride and a base, such as saturated sodium bicarbonate, in a solvent such as 
ethyl acetate at room temperature. Alternatively, the aniline may be converted to 
2 by the addition of an acrylic acid and adding a coupling reagent such as 

1 5 dicyclohexylcarbodi-imide (DCC), 0-(7-Azabenzotriazol- 1 -yl)-N,N JW- 
tetramethyluronium hexafluorophosphate (HATU), or EEDQ. 
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ln a 



Synthesis of 3 and 4: 

To the acrylamide 2 is added an excess of trimethylsilyl diazomethane 
solvent such as ethyl acetate or dichloromethane. The resulting dihydropyrazole 3 
may then be treated with an isocyanate, in the presence of base such as pyridine or 
triethylamine, in a solvent such as dichloromethane, to afford compound 4. 



Route 2 



H 2 N— A 



formation of conversion to 

acrylamide 



d HN-A dihydropyrazole 



R1 » H or alkyl 



^ 3\ HN-A 
H 

7 



reaction with 
isocyanate 



r -0 R 1 HN-A coupling with 

fl >— / b compound B HN-A 



HN 



N O 



10 



Synthesis of 5-8: 

The chemistry for the preparation of compounds 5-8 is similar to that 
described in Route 1. 



15 



20 



Synthesis of 9: 

Compound 8 may be converted to 9 by a Suzuki coupling with a boronic 
acid, although other coupling conditions commonly known to the skilled 
practitioner may also be used. This route is particularly useful for compounds 
containing a biaryl A-B group. In situations where a tert-butylsulphonamide is 
present in B, which occurs in some of the particularly preferred compounds, the 
sulphonamide may be formed by stirring with trifluoroacetic acid for 16 h. 
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Route 3 



formation of 



conversion to 



H 2 N 



acryiamide dihydropyrazole Et0 2 C N ^R 1 HN _ A 

b — - in; b — - Y>-« ' 

H 



n b 

10 

R1 = H or alkyl 



OH 




Ri HN-A 



N 



B 



HN 



N O 



13 



B 



11 



reaction with 
isocyanate 



Reduction 



HN 12 



5 Synthesis of 10: 

The synthetic routes commences with formation of acryiamide 10 as 
described for Route 1. 



Synthesis of 11: 

10 Ethyl diazoacetate is mixed with acryiamide 10 to afford the appropriately 

substituted dihydropyrazole 11. 

Synthesis of 12 and 13: 

Similar chemistry to that described in Route 1 allows conversion of 11 to 
15 12. Reduction of the ester moietry in 12 is then achieved using a reducing agent 
such as super-hydride to afford the alcohol 13. 



Route 4 

Alternatively compounds may be prepared according to scheme 2d. Here 
20 the acrylic ester (14) is reacted with a diazo compound to form the 

dihydropyrazole (15). Addition of a chloroformate affords compounds of formula 
(16). Deprotection of the ester is achieved by acid, such as TFA or hydrogen 
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chloride to afford compounds of formula (17). Addition of an aniline with a 
coupling reagent such as EEDQ and base affords compounds of formula (18). 
Deprotection of the carbamate with Pd/C and hydrogen affords compounds of 
formula (19) which may then be reacted with isocyanates to afford compounds of 
formula (20) 



Pi 

R3v f^0 2 t-Bu 
Rz 14 
Rl;R2; R3 = Hor alkyl 



Reaction with 
diazocompound 



Deprotection 
HN-A of carbamate 
B 

N 'b 

H 



in 



19 



Reaction with 
isocyanate 



HN-A 



B 



HN 20 
C 



Protection with 
chioroformate 



N O 
H 15 



> 



16 



Ph 

Selective deprotection 
of ester 



R 3 , R J 



HN-A 



^ 16 



B Formation of amide 



R 3/ R o 2 



Ph' 



N 



PH 



17 



Example 174 



10 



5-MethyI-4,5-dihydro-pyrazoIe-l ? 5-dicarboxyIic acid l-[(4-chloro-phenyI)- 
amide] S-IO-fluoro-Z'-sulfamoyl-biphenyl^-yO-amide] 




WO 03/045912 



PCT/IB02/04757 



-318- 

Step 1 : N-(2 f -tert-Buty!sulfamoyI-3-fluoro-biphenyl-4-yl)-2-inethyl- 
acrylamide 

To 4'-Amino-3'-fluoro-biphenyl-2-su]fonic acid tert-butylamide (5.000 g, 
15.51 mmoles) at room temperature in ethyl acetate (50 ml) was added saturated 
5 sodium bicarbonate, aqueous, 50 ml and then 2-methyl-acryloyl chloride (1 .25 
equiv.). Stirred for 2 hours then added a further 1 ml of the acid chloride. After 2 
hours an aliquot showed product by NMR. Product seems to co-run with starting 
material. Extracted into ethyl acetate, washed with brine, dried MgSCU, and then 
concentrated in vacuo. Collected some crystalline product from ethyl acetate 
10 hexane, 0.48 g. Columned mother liquor to afford product. Combined with 
previously crystallized fraction to afford N-(2 , -tert-Butylsulfamoyl»3-fluoro- 
biphenyl-4-y])-2-methyl-acrylamide (4.520 g). APCI (AP+): 391 (M+H)+. 

Step 2: 3-Methyl-3,4-dihydro-2H-pyrazole-3-carboxyIic acid (2 f -tert> 
1 5 buty Isulf amoyl-3-fluoro-biphenyl-4-yI)-amide 

To N^(2 , -tert-Butylsulfamoyl-3-fluoro-biphenyl-4-yl)-2-methyl-acrylamide 
(0.525g) in ethyl acetate (3.5ml) was added 2M trimethylsilyl diazomethane 
(3.5ml) and the mixture stirred at room temperature overnight. NMR indicated 
complete reaction. Evaporated and then dissolved in acetonitrile (20ml) and 
20 treated with aq. HF (1 ml). Stirred for lh. Added sat. NaHC0 3 (5ml), extracted 
into EtOAc (25ml). Washed with brine, dried MgS0 4 , evaporated in vacuo from 
methylene chloride to afford a white foam of the product: 3-Methyl-3,4-dihydro- 
2H-pyrazole-3-carboxylic acid (2'-tert-butylsulfamoyl-3-fluoro-biphenyl-4-yl)- 

amide (0.592g).APCI (AP+): 433 (M+H)+ 

25 

Step 3: 5-Methyl-4,5-dihydro-pyrazole-l,5-dicarboxyIic acid 5-[(2*-tert> 
butyIsulfamoyl-3-fluoro-biphenyl-4-yl)-amide] l-[(4-ch!oro-phenyl)-amide] 

To a solution of 3-methyl-3,4-dihydro-2H-pyrazole-3-carboxylic acid (2- 
tert-butylsulfamoyl-3-fIuoro-biphenyl-4-yl)-amide (0.416g) in methylene chloride 
30 (4ml) was added pyridine (1ml) and 4-chlorophenyl isocyanate (1.25g). Stirred at 
room temperature for 16 hours. A further amount of 4-chlorophenyl isocyanate 
(0.200g) and pyridine (0.2ml) was added. Stirred for 48 hours. Columned, silica 
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gel - eluant 10-100 EtOAc in hexane over 25mins. Affords: 5-methyl-4,5- 
dihydro-pyrazole-1 ,5-dicarboxyIic acid 5-[(2'-tert-butylsulfamoy]-3-fluoro- 
biphenyl-4-y])-amide] l-[(4-chloro-phenyl)-amide]; 0.365g 

Step 4: 5-MethyI.4,5.dihydro-pyrazole-l,5-dicarboxyIic acid l-[(4-chloro- 
phenyl>amide] S-tCa-fluoro^'-sulfamoyl-biphenyl^-yO-amide] 

To 5-methyl-4,5-dihydro-pyrazole-l,5-dicarboxylic acid 5-[(2-tert- 
butylsulfamoyI-3-fluoro-biphenyl-4-y])-amide] l-[(4-chloro-phenyl)-amide] 
(0.300g) was added trifluoroacetic acid (lO.Og). Stirred at room temperature 
overnight and then evaporated the TFA. Redissolved in hot methanol and added 
water until cloudy white. Lyophilized to afford 5-methyl-4,5-dihydro-pyrazole- 
1,5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] S-tfS-fluoro^'-sulfamoyl- 
biphenyl-4-yl)-amide] 0.256 g. APCI (AP+): 530 (M+H)+ 



3-Hydroxymethyl-4,5-dihydro-pyrazole-l,5-dicarboxyIic acid l-[(4-ch!oro- 
phenyl)-amide] S-ICS-fluoro^'-methanesuIfonyl-biphenyl^-yO-amide] 

HO— v 



Step 1: N-(3-Fluoro-2 ? -methanesulfonyl-biphenyI-4-y])-acrylamide 

To S-Fluoro^-methanesulfonyl-biphenyM-ylamine (8.510 g) in ethyl 
acetate (400 ml) was added sat. NaHC0 3 (100 ml) and then acryolyl chloride (1.3 
equiv.). Stirred at room temperature for 3 hours. Washed EtOAc extract with 
brine, dried over MgS0 4 and evaporated in vacuo. Triturated with ether and then 



Example 175 




C! 
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flltered to afford N-CS-fluoro^'-methanesulfonyl-biphenyM-yO-acrylamide 
(9.670 g, 94%). 

Step 2: S-CS-Fluoro^'-methanesulfonyl-biphenyl^-ylcarbamoylM^S- 
5 dihydro-lH-pyrazole-3-carboxyIic acid ethyl ester 

To N-(3-Fluoro-2-methanesulfonyl-biphenyl-4-yl)-acrylamide (4.47 g) in 
ethyl acetate (150ml) was added ethyl diazoacetate (1.5 equiv.) and the mixture 
heated at 60 °C for 24 hours. Evaporated and then columned: eluant 10-100 
EtOAc in hexane. Collected 5-(3-fluoro-2'-methanesulfonyl-biphenyl-4- 
1 0 ylcarbamoyl)-4,5-dihydro- 1 H-pyrazole-3-carboxylic acid ethyl ester (1 .67g) 

Step 3: l-(4-Chloro-phenylcarbamoyI)-5-(3-fluoro-2 , -methanesuIfonyI- 
biphenyl-4-yIcarbamoyI)-4 ? 5-dihydro-lH-pyrazole-3-carboxy!ic acid ethyl 
ester 

15 To a solution of 5-(3-Fluoro-2'-methanesulfony]-biphenyl-4-ylcarbamoyl)- 

4,5-dihydro-lH-pyrazole-3-carboxyIic acid ethyl ester (1.520g) in methylene 
chloride (12ml) was added pyridine (4 equiv.) and 4-chlorophenyl isocyanate 
(1 .25 equiv.). Stirred at room temperature for 16 hours. Evaporated and recorded 
crude 1H: 80156xl34RMl - revealed expected product and relatively clean. 

20 Purified by silica gel chromatography, eluant 10-100% EtOAc in hexane over 25 
mins. Collected 1 -(4-chloro-phenylcarbamoyl)~5-(3-fluoro-2 , -methanesulfonyl- 
biphenyl-4-ylcarbamoyl)-4,5-dihydro-lH-pyrazole-3-carboxylic acid ethyl ester 
(1.480g). 

25 Step 4: 3-Hydroxymethyl-4 ? 5-dihydro-pyrazole-l,5-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 5-[(3-nuoro-2 , -methanesulfonyl-biphenyI-4-"yI)-amide] 

To a solution of l-(4-Chloro-phenylcarbamoyl)-5-(3-fluoro-2- 
methanesulfonyl-biphenyl-4-ylcarbamoyl)-4,5-dihydro-lH-pyrazole-3-carboxylic 
acid ethyl ester (0.228g) in THF (3ml) at O °C was added a 1M solution of super- 
30 hydride in THF (1 .17ml). Stirred for 30 mins and then quenched with sat. NH4CL 
Extracted into EtOAc and washed with brine. Evaporated in vacuo. Crude 1H 
indicated clean reaction to product. Column - eluant 0-5% methanol in ethyl 
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acetate. Affords 3-Hydroxymethyl-4,5-dihydro-pyrazole-l,5-dicarboxylic acid 1- 
[(4-chloro-phenyl)-amide] 5-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)- 
amide]after lyophilization from MeCN/H20: 0.230 g; MS (APCI) +ve: 545 

5 Example 176 

4,5J)ihydro-pyrazole-l,5-dicarboxyIic acid l-[(4-chloro-phenyl)-amide] 5-[(3- 
fluoro-2^sulfamoyl-biphenyI-4-yl)-amide] 

R 



o=s=o 

NH 2 




CI 

This compound was prepared using the same procedures as found for 
10 Example 175 with acryloyl chloride substituted for 2-Methyl-acryloyl chloride in 

step 1 . APCI (AP-): 514 (M-H)". 

Example 177 

15 (5R) 4 ? 5-Dihydro-pyrazole-l 9 5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
5"[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide] 

R 



o=s=o 

NH 2 




This compound was prepared using the same procedures as found for 
Example 176 and the enantiomers separated by chiral HPLC Column: Chrial Pak 
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AD 250x4.6 mm; 254 nm, mobile phase: Hexane (20); Ethanol (20); Methanol 
(60) Affords: (R) enantiomer @ 1 1.038 mins APCI (AP-): 514 (M-H)~ and (S) 
enantiomer @ 36.084 mins APCI (AP-): 514 (M-H)-- 

Example 178 

4,5-Dihydro-pyrazoIeO.,5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 5- 
{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyI]-amide} 

Fv Q 




This compound was prepared using the same procedures as found for 
10 Example 175 with acryloyl chloride substituted for 2-Methyl-acryloyl chloride in 
step 1 and l-(4-Amino-3-fluoro-phenyl)-piperidin-2-one subsubstituted for 4- 
Amino-S-fluoro-biphenyl^-sulfonic acid tert-butyl amide. APCI (AP-): 456 (M- 

H)-. 



15 Example 179 

4,5-Dihydro-pyrazole-l ? 5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 5-[(3- 
fluoro^'-methanesuIfonyl-biphenyl^-yO-amide] 




CI 
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This compound was prepared using the same procedures as found for 
Example 176 with acryloyl chloride substituted for 2-Methyl-acryloyl chloride in 
step 1 and 3-Fluoro-2'-methanesulfonyl-biphenyl-4-ylamine substituted for 4- 
Amino-3'-fluoro-biphenyl-2-su]fonic acid tert-butyl amide. APCI (AP-): 513 (M- 
5 H)" 

Example 180 

lK4-ChlorO"phenyIcarbamoyI)-5-(3.fIuoro.2'-methanesu]fony]-biphenyl-4- 
yIcarbamoyI)-4,5-dihydro-lH-pyrazoIe-3-carboxyIic acid ethyl ester 




CI 

10 

This compound was prepared using the same procedures as found for 
Example 175 wherein step 4 was omitted. APCI (AP-): 585 (M-H)~. 

Example 181 

15 FORMULATIONS 

The compounds of the present invention can be administered alone or in 
combination with one or more therapeutic agents. These include, for example, 
other anticoagulant, antiplatelet, or platelet inhibitory agents which include non- 
steroidal anti-inflammatory agents such as aspirin, ibuprofen, naproxen sodium, 

20 indomethacin, piroxica, and ticlopidine; thrombin inhibitors such as argatroban, 
efegatran, inogatran, factor Vila inhibitors, thrombolytic or fibrinolytic agents 
such as tissue plasminogen activator, urokinase or streptokinase; GP Ilb-HIa 
antagonists, and P2Y12 antagonists. 
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The compounds are thus well suited to formulation for convenient 
administration to mammals for the prevention and treatment of such disorders. 

The following examples further illustrate typical formulations provided by 
5 the invention. 



Formulation 1 



Ingredient 


Amount 


compound of Formulas I-V 


0.5 to 800 mg 


sodium benzoate 


5 mg 


isotonic saline 


1000 mL 



The above ingredients are mixed and dissolved in the saline for IV 
10 administration to a human suffering from, for example, arterial thrombosis. 



Formulation 2 



Ingredient 


Amount 


compound of Formulas I-V 


0.5 to 800 mg 


cellulose, microcrystalline 


400 mg 


stearic acid 


5 mg 


silicon dioxide 


10 mg 


sugar, confectionery 


50 mg 



The ingredients are blended to uniformity and pressed into a tablet that is 
15 well suited for oral administration to a human for preventing, for example, 
cerebral infarction. 
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Formulation 3 



Ingredient 


Amount 


compound of Formulas I-I 


0.5 to 800 mg 


starch, dried 


250 mg 


magnesium stearate 


10 mg 



The ingredients are combined and milled to afford material suitable for , 
filling hard gelatin capsules administered to humans suffering from, for example, 
5 venous thrombosis. 



Formulation 4 



Ingredient 


Amount % wt./(total wt.) 


compound of Formulas I-I 


1 to 50 


Polyethylene glycol 1000 


32 to 75 


Polyethylene glycol 4000 


16 to 25 



The ingredients are combined via melting and then poured into molds 
1 0 containing 2.5 g total weight. 

While embodiments of the invention have been illustrated and described, it 
is not intended that these embodiments illustrate and describe all possible forms of 
the invention. Rather, the words used in the specification are words of description 
15 rather than limitation, and it is understood that various changes may be made 
without departing from the spirit and scope of the invention. 
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What is claimed is: 



1 . A compound of Formula I: 





or a pharmaceutical^ acceptable salt thereof wherein: 
A is aryl or substituted aryl or monocyclic heteroaryl or substituted 
10 monocyclic heteroaryl; 

O O 
B is -NH C (Ci-C6)alkyl, -NH — C— (C 3 -C 7 )cycloalkyl, - 

O 

NH — C — 0(Ci-C 6 alkyl), ^ ^R 1 , (C 3 -C 7 )cycloalkyl, (C 3 - 
C 7 )heterocyclo, (C4-C 7 )cycloalkenyl, unsaturated (C4-C7)heterocyclo, aryl, or 
heteroaryl, any of which may be optionally substituted by halo, (Ci-C6)alkyl, or 
15 halo(Ci-C6)alkyl, 0-(Ci-C6), -CN, haloalkyl, amino, alkylamino, amidino, amido, 
or sulfonamido; 

C is phenyl or heteroaryl, wherein phenyl or heteroaryl is optionally 
substituted with one or more substituents selected from aryl, heteroaryl, halogen, 

hydroxy, -CO2R 2 , -COR 2 , -CONR 2 R 2 ', alkoxy, alkyl, -CN, haloalkyl, amino, 

20 alkylamino, amidino, amido, or sulfonamido; 

G is H, halo, (d-C 6 )alkyl, haloCQ-QOalkyl, hydroxy(Ci-C 6 )alkyl, 
-CH 2 0-(Ci-C 6 )alkyl, -CH 2 -C0 2 (Ci-C 6 )alkyl, -CH 2 -NR2R2\ or -CH 2 - 
CONH(d-C 6 )alkyl; 

W 1 is a saturated or unsaturated, substituted or unsubstituted hydrocarbon 
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chain or hydrocarbon-heteroatom chain having from 2 to 6 atoms, wherein 
connects the nitrogen atom at position 1 to the carbon atom at position 2 to form a 
four to eight membered ring; 

R 1 is (Ci-C 6 )alkoxy, (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )heterocycloalkyI, (C 4 - 
5 C 7 )cycloalkenyl, (C 4 -C 7 )heterocycloalkenyl, aryl, monocyclic heteroaryl, or - 
NR 3 R 4 ; 

R 2 and R 2 ' are each independently H or (Ci-C6)alkyl; and 
R 3 and R 4 are each independently H, (Ci-C 6 )alkyl, aralkyl, aryl, 
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -SC^alkyl, or joined 
10 together to form a saturated or unsaturated 3 to 7 membered ring. 

2. A compound of formula IV: 



R 11 




IV 

15 

or a pharmaceutical^ acceptable salt thereof wherein 
" — " is a bond or is absent; 

Z is C-H, C-halo, C-(C 1 -C 6 )alkyl, C-halo(Ci-C 6 )alkyl, C-(C r C 6 )alkoxy, or 

N; 

20 X n isCH 2s CH,NHorN; 
10 n 

R and R are each independently H, -OH, halo, alkyl, haloalkyl, - 
NR 8 R9, -OR 2 , -CN, -CH 2 OH, -CH 2 -NR3r 4 , aryl, monocyclic heteroaryl, 



WO 03/045912 



PCT/IB02/04757 



-328- 

alkylaryl, -CH=0, -CH2OR2, -COR 2 , -C0 2 R 2 , or -CONR%4 

or are taken 

together to form =0, =NOR 2 , =C(C 1 -C 6 alkyl) 2 , or =CR 2 H, with the proviso that 
when " - - - " is a bond, R 1 1 is absent, and X 11 is CH or N, and R 10 is H, -OH, halo, 
alkyl, haloalkyl, -Nr8r9 _ 0 r2 5 _ C n, -CH 2 OH, -CH 2 -NR 3 r4 5 aryl, monocyclic 

5 heteroaryl, alkylaryl, -CH=0, -CH 2 OR 2 , -COR 2 , -C0 2 R 2 , or -CONR3r4 ; 

O o 
B is -NH— C— (Ci-C 6 )alkyl, -NH — C— (C 3 -C 7 )cycloalkyl -NH(C,- 
o 

C 6 )alkanoyl, -^^R 1 , (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )heterocycloalkyl, (C 4 - 
C 7 )cycloalkenyI, (C 4 -C 7 )heterocycloalkenyl, aryl, or heteroaryl, any of which may 
be optionally substituted, wherein R 1 is (d-C 6 )alkoxy, (C 3 -C 7 )cycloalkyl, (C 3 - 
10 C 7 )heterocycloalkyl, (C 4 -C 7 )cycloalkenyl, (C 4 -C 7 )heterocycloalkenyl, aryl, 
monocyclic heteroaryl, or -NR 3 R 4 ; 

G is H, halo, (Ci-C 6 )alkyl, halo(Ci-C 6 )alkyl, hydroxy(d-C 6 )alkyl, 
-CH 2 0-(Ci-Q)alkyl, -CH 2 -C0 2 (C 1 -C 6 )alkyl, -CH 2 -CONH 2 , or -CH 2 -CONH(d- 
Q)alkyl; 

15 R 2 and R 2 ' are each independently H or (Ci-Ce)alkyl; and 

R 3 and R 4 are independently H, (Ci-C e )alkyl, aralkyl, aryl, monocyclic 
heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -S0 2 alkyl, or joined together to 
form a saturated or unsaturated 5 to 7 membered ring; 

12 

R and R are each independently H, halo, (C 1 -C 6 )alkyl, or halo(Ci- 
20 C 6 )alkyl, or (C 1 -C 6 )alkoxy; 

R 14 and R 15 are each independently H, halo, alkyl, or haloalkyl, or NR 8 R 9 
wherein R 8 and R 9 are as defined for R 3 and R 4 ; 

X and Y are each C, or one of X and Y is C and the other is N, provided 
that when one of X or Y is N, Rl4 or R 15 is absent at that position. 

25 

3. The compound of claim 2, wherein B is 
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u R , wherein " — " indicates the point of attachment, 

Q is NH or is absent; and wherein R 1 is OH, _0-(C r C 6 ), or NR 3 'r4', 

wherein R 3 ' and R 4 ' are independently H, (Ci-C6>alkyl, or are joined together to 
form a optionally substituted saturated or unsaturated 5 to 7 membered ring; 




, wherein " indicates the point of attachment, or B is 
optionally substituted phenyl or pyridyl with formyl, H2NSO2, MeS0 2 , MeSO, 
MeS, (Cl-C6)alkoxycarbonyl, cyano, aminomethyl, methoxy, or hydroxy; 



10 



15 




rV , wherein " — " indicates the point of attachment and 

which is an optionally substituted 4, 5, 6 or 7-membered ring; wherein R x and R y 
areH, halo, (Ci-C6)alkyl, (d-C 6 )alkoxy, or (C 1 -C 6 )carboxy alkyl , or taken 
together are 0=; X m is CH 2 , CH-OH, CH-C0 2 (Ci~C 6 )alkyl, O, S, NH, or N(Q- 
C 6 )alkyl, provided that when R x and R y taken together are 0=, X 111 is CH 2 . 
provided that when R x and R y taken together are 0=, X 111 is CH 2 ; 



R 18 or a tautomer thereof, wherein Y 11 is CH 2 , CH(Ci-C 6 )alkyl, or 
N and R 18 is H, (Ci-C 6 )alkyl, hydroxymethyl, CH 2 0-(Ci-C 6 )alkyl, CONR 2 R 2 ', or 
CH 2 NR 2 R 2 '. 

20 
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a 5-membered heteroaryl ring which contains at least one nitrogen atom, 
which is selected from imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxadiazolyl, 
thiadiazolyl, oxazolyl, isoxazolyl, thiazolyl, or isothiazolyl, any of which may be 
optionally substituted with halo, (d-C 6 )alkyl, hydroxy(C r C 6 )alkyl, CH 2 0-(C!- 



> 



C 6 )alkyl, or halo(Ci-C 6 )alkyl, or is R 18 ^ , wherein " — " indicates the 

point of attachment; X a , Y a , and Z a are each independently CR° or N, wherein R° 
is H or (d-C 6 )alkyl; and R 18 is H, (Ci-C 6 )alkyl, hydroxymethyl, CH 2 0-(Ci- 
C 6 )alkyl, or NR 3 R 4 ; 



10 



15 




20 



, wherein " ™ * " indicates the point of attachment; 
Ji, h, J3, and J 4 are each C, or any of Ji, J 2 , J3, or J 4 is N; and R 19 , R 20 , R 21 , and R 22 
are each independently H, halo, hydroxy, NH 2 , NR 23 R 24 , N0 2 , SH, (d-C 6 )alkyl, 
halo(Ci-C 6 )alkyl, (Ci-C 6 )alkanoyl, (Ci-C6)alkoxycarbonyl, or (Ci-C 6 )alkoxy, 
wherein R 23 and R 24 are each independently H, (Ci-C 6 )alkyl, aralkyl, aryl, 
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -S02alkyl, or joined 
together to form a saturated or unsaturated 3 to 7 membered ring, or R 19 and R 20 , 
R 20 and R 21 , or R 21 and R 22 , together with the carbons to which they are attached, 
form a 5, 6, or seven membered saturated or unsaturated cycloalkyl or 
heterocycloalkyl ring, or an aryl or heteroaryl ring; provided that when any of Ji, 
J 2 , J3, or J4 is N, R 19 , R 20 , R 21 or R 22 , respectively, is absent at that position. 



4. A compound which is: 

Pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3- 
fluoro-2 , -sulfamoyl-biphenyl-4-yl)-amide]; 



WO 03/045912 



PCT/IB02/04757 



-331- 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3- 
fluoro-2'-sulfamoyl-biphenyl-4-yl)-ainide]; 

Pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)-amide] 2-[(3- 
fluoro^'-sulfamoyl-biphenyl^-yO-amide]; 
5 Pyrrolidine- 1,2-dicarboxylic acid l-[(2,4~difluoro-phenyl)-amide] 2-[(3- 

fluoro-2 , -sulfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4- 
yl)-amide] 1-p-tolylamide; 

Pyrrolidine- 1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4- 
10 yl)-amide] l-[(4-methoxy-phenyl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-bromo-phenyl)-amide] 2-[(3- 
fluoro-2 ! -sulfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1 ,2-dicarboxylic acid 2-[(3-fluoro-2-sulfamoyl-biphenyl-4- 
yl)-amide] 1 -[(4-isopropyl -phenyl )-amide]; 
1 5 Pyrrolidine- 1 ,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4- 

yl)-amide] 1 -phenyl amide; 

Pyrrolidine- 1,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4- 
yl)-amide] 1 -[(4-trifluoromethyl-phenyl)-amide] ; 

Pyrrolidine- 1 ,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4- 
20 yl)-amide] l-[(3-methoxy-phenyl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)-amide] 2-[(3- 
fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3- 
fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-amide]; 
25 Pyrrolidine- 1,2-dicarboxylic acid l-[(4-ethyl-phenyl)-amide] 2-[(3-fluoro~ 

2 f -sulfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(3,4-difluoro-phenyl)-amide] 2-[(3- 
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(3-fluoro-4-methyl-phenyl)-amide] 2- 
30 [(3-fluoro-2 -sulfamoyl-biphenyl-4-yl)-amide] ; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-{[5-(2- 
sulfamoyl-phenyl)-pyridin-2-yl] -amide } ; 
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Pyrrolidine- 1,2-dicarboxylic acid 2-[(3-chloro-2 , -methanesulfonyl- 
biphenyl-4-yl)-amide] l-[(5-chloro-pyridin-2-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3- 
fluoro-2 , -sulfamoyl-biphenyl-4-yl)-amide]; 
5 Pyrrolidine- 1 ,2-dicarboxylic acid 2-[(3-chloro-2'-methanesulfonyl- 

biphenyl-4-yl)-amide] 1 -[(4-chloro-phenyl)-amide] ; 

Pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2-yI)-amide] 2-{[5- 
(2-sulf amoyl-phenyl)-pyridin-2-yl] -amide } ; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-{[4-(lH- 
10 tetrazol-5-yl)-phenyl]-amide} ; 

4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 
1 5 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 

2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Oxo-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
[(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Methylene-pyrrolidine- 1,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
20 amide] 2-[(3-fluoro-2'-methanesulfonyI-biphenyl-4-yl)-amide] ; 

4-Methyl-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)~amide] 2- 
[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide]; 

4,4-Difluoro-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide] ; 
25 4-Amino-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 2- 

[(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Hydroxymethyl-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide] ; 

l-(4-Chloro-phenylcarbamoyl)-5-(3-fluoro-2'-methanesulfonyl-bipheny]- 
30 4-ylcarbamoyl)-pyrrolidine-3-carboxylic acid; 

l-(4-Chloro-phenylcarbamoyl)-5-(3-fluoro-2'-methanesulfonyl-biphenyl- 
4-ylcarbamoyl)-pyrrolidine-3-carboxylic acid methyl ester; 
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Pyrrolidine-l,2,4-tricarboxylic acid 4-amide l-[(4-chloro-phenyl)-amide] 
2-[(3-fluoro-2 T -methanesulfonyl-biphenyl-4-yl)-amide]; 

4-^minomethyl-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide] ; 
5 4-Methoxymethyl-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 

amide] 2-[(3-fluoro-2 f -methanesulfonyl-biphenyl-4-yl)-amide] ; 

4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
[(3-fluoro-2 f -methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Methylamino-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
1 0 amide] 2-[(3-fluoro-2 -methanesulfonyl-biphenyI-4-yl)-amide] ; 

4-Acetylamino-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide] ; 

4-Methanesulfonylamino-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-[(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-arnide]; 
15 5-Oxo-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 

[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide]; 

Piperidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)- amide] 2-[(3-fluoro- 
2-methanesulfonyl-biphenyl-4-yl)-amide]; 

Morpholine-3,4-dicarboxylic acid 4-[(4-chloro-phenyl)-amide] 3-[(3- 
20 fluoro-2 ! -methanesulfonyl-biphenyl-4-yl)-amide]; 

Piperazine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3-fluoro- 
2-methanesulfonyl-biphenyl-4-yl)-amide]; 

2,5-Dihydro-pyrrole-l,2-dicarboxylic acid l~[(4-chloro-phenyl)-amide] 2- 
[(3-fluoro~2'-sulfamoyl-biphenyl-4-yl)-amide]; 
25 Pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2'- 

methanesulfonyl-3-methyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-[(2 , -methanesulfonyl-3-methyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2- 
30 methanesulf onyl-biphenyl-4-yl)-amide] ; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-[(2-methanesulfonyl-biphenyl-4-yl)-amide]; 
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Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-{[5-(2- 
methanesulfonyl-phenyl)-pyrimidin-2-yl]-amide } ; 

4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2- { [5-(2-methanesulfonyl-phenyl)-pyrimidin-2-yl]-amide} ; 
5 Pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 2- { [5-(2- 

methanesulfonyl-phenyl)-3-methyl-pyridin-2-yl] -amide } ; 

4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{ [5-(2-methanesulfonyl-phenyl)-3-methyl-pyridin-2-yl]-amide } ; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2 - 
1 0 methanesulfonyl-3-trifluoromethyl-biphenyl-4-yl)-amide] ; 

4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-[(2-methanesulfonyl-3-trifluoromethyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-{[5-(2- 
methanesulfonyl-phenyl)-6-methyl-pyridin-2-yl]-amide } ; 
1 5 4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl) -amide] 

2- { [5-(2-methanesulfonyl-phenyl)-6-methyl-pyridin-2-yl]-amide} ; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3-ethyl- 
2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
20 2-[(3-ethyl-2-methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 - [(4-chloro-phenyl)-amide] 
2-[(3,5-difluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l~[(4-chloro-phenyl)-amide] 2-[(3,5- 
dichloro-2-methanesulfonyl-biphenyl-4-yl)-amide]; 
25 4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2-[(3 ,5-dichloro-2-methanesulfonyl-biphenyl-4-yl)-amide] ; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2'- 
methanesulfonyl-3,5-dimethyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
30 2-[(2 , -methanesulfonyl-3,5-dimethyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1 ,2-dicarboxylic acid 2-[(3-chloro-2'-methanesulfonyl-5- 
methyl-biphenyl-4-yl)-amide] 1 -[(4-chloro-phenyl)-amide] ; 
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4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid 2-[(3-chloro-2- 
methanesulfonyl-5-methyl-biphenyl-4-yl)-amide] l-[(4-chloro-phenyl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid 2-[(2-chloro-2 -methanesulfonyl- 
biphenyl-4-yl)-amide] 1 -[(4-chloro-phenyl)-amide] ; 
5 4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-[(2-chloro-2- 

methanesulfonyl-biphenyl-4-yl)-amide] l-[(4-chloro-phenyl)-amide] ; 

Pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2- 
methanesulfonyl-2-methyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
10 2-[(2'-methanesulfonyl-2-methyl-biphenyl-4-yl)-amide]; 

Pyrrolidine-1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2- 
fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-[(2-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide]; 
15 4- { [ 1 -(4-Chloro-phenylcarbamoyl)-pyrrolidine-2-carbonyl] -amino } -2- 

methanesulfonyl-biphenyl-3-carboxylic acid methyl ester; 

4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2-carbonyl]- 
amino}-2 T -methanesulfonyl-biphenyl-3-carboxylic acid methyl ester; 

Pyrrolidine-1 ,2-dicarboxylic acid 2-[(3-fluoro-2-sulfamoyl-biphenyl-4- 
20 yl)-amide] 1 - [(4-trifluoromethyl-phenyl)-amide] ; 

Pyrrolidine-1 ,2-dicarboxylic acid 2-[(3-fluoro-2-sulfamoyl-biphenyl-4- 
yl)-amide] 1-m-tolylamide; 

Pyrrolidine- 1 ,2-dicarboxylic acid l-[(3-acetyl-phenyl)-amide] 2-[(3- 
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; 
25 Pyrrolidine- 1,2-dicarboxylic acid l-[(5-chloro-2-methyl-phenyl)-amide] 2- 

[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(2-fluoro-phenyl)-amide] 2-[(3- 
fluoro-2 ! -sulfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(3-chloro-4-fluoro-phenyl)-amide] 2- 
30 [(3-fluoro-2 -sulfamoyl-biphenyl-4-yl)-amide] ; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(3-chloro-phenyl)-amide] 2-[(3- 
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; 
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Pyrrolidine- 1,2-dicarboxylic acid l-[(4-cyano-phenyl)-amide] 2-[(3- 
fluoro-2-sulf amoyl-biphenyl-4-yl)-amide] ; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-2-methyl-phenyl)-amide] 2- 
[(3-fluoro-2-sulfamoyl-biphenyl-4-yl)-amide]; 
5 Pyrrolidine- 1,2-dicarboxylic acid l-[(3,4-dichloro-phenyl)-amide] 2-[(3- 

fluoro-2 , -sulfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1 ,2-dicarboxylic acid 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4- 
yl)-amide] 1 -[(3-trifluoromethyl-phenyl)-amide] ; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-dimethylamino-phenyl)-amide] 2- 
1 0 [(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide] ; 

(2S)-Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3- 
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; 

Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(4- 
cyano-phenyl)-amide] ; 
15 4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2-[(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid 2-[(3-fluoro-2'- 
methanesulfonyl-biphenyl-4-yl)-amide] 1 -[(4-fluoro-phenyl)-amide] ; 

4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(5-chloro-pyridin-2-yl)- 
20 amide] 2- [(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide] ; 

4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid 2-[(3-fluoro-2'- 
methanesulfonyl-biphenyl-4-yl)-amide] 1 -p-tolyl amide; 

4-Oxo-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
[(3-fluoro-2-methanesulf onyl-biphenyl-4-yl)-amide] ; and 
25 4-Fluoro-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 

[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide] ; or 

a pharmaceutically acceptable salt thereof. 

5. A compound which is: 
30 (R)-Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3- 

fluoro-2-sulfamoyl-biphenyl-4-yl)-amide]; 
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(S)-Pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3- 
fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(3~fluoro-2'-methanesulfony]-biphenyl-4-yl)-amide]; 
5 (2R,4S)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-[(3-fluoro-2'- 
1 0 methanesulfonyl-biphenyl-4-yl)-amide] 1 -[(4-fluoro-phenyl)-amide] ; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-[(3-fluoro-2 , -methanesulfonyl-biphenyI-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(3-fhioro-2- 
methanesulfonyl-biphenyl-4-yl)-amide] 1 -p-tolylamide; 
15 (2R)-4-Oxo-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2-[(3-fluoro-2-methanesulfonyl-biphenyl-4-yl)-amide] ; and 

(2R,4S)-4-Fluoro-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
aniide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide];or a 

pharmaceutically acceptable salt thereof. 

20 

6. A compound which is: 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl]-amide); 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
25 phenyl)-amide] 2-{ [4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Hydroxy-pyrrolidine~l,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide } ; 
30 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2- { [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl] -amide } ; 
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(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin- 
2-yl)-amide] 2- { [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl] -amide } ; 

(2R,4R)-4-Ethoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2- { [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl] -amide } ; 
5 (2R,4R)-4-Propoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-piperidin-l -yl)-phenyl]-amide } ; 

(2R,4R)-4-Propoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro-pyridin- 
2-yl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl] -amide}; 

(2R,4R)-4-Fluoro-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
10 amide] 2- { [2-fluoro-4-(2-oxo-piperidin- l-yl)-phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-azetidin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-oxo-azetidin-l-yl)-phenyl]-amide} ; 
1 5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-pyrrolidin- 1 -yl)-phenyl]-amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-oxo-pyrrolidin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-azepan- 1 -yl) -phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2- { [2-fluoro-4-(2-oxo-azepan-l -yl) -phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2- { [4-(2-oxo-2H-pyridin- 1 -yl)-phenyl] -amide } ; 
25 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2- { [4-(2-oxo-2H-pyridin- 1 -yl)-phenyl] -amide } ; 

(2R,4R)-4-Ethoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(5-chloro-pyridin- 
2-yl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
30 phenyl) -amide] 2-{ [2-fluoro-4-(2-hydroxymethyl-5-oxo-pyrrolidin-l -yl)-phenyl]- 
amide}; 
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(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(2,3-dimethyl-5-oxo-2,5-dihydro-pyrazol-l-yl)-phenyl]- 
amide}; 

4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
5 2- { [4-(2-hydroxymethyl-pyrrolidin- 1 -yl)-phenyl] -amide } ; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(4-pyrrolidin- 1 -yl-phenyl)-amide] ; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(4-pyrazol- 1 -yl-phenyl)-amide] ; 
10 (2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2- [(2-fluoro-4-pyrazol- 1 -yl-phenyl)-amide] ; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(4-[l,2,4]triazol-l-yl-phenyl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
1 5 phenyl)-amide] 2- 1(4-[ 1 ) 2,3]triazol-2-yl-phenyl)-amide] ; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(4-[l,2,3]triazol-l-yl-phenyl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-[(4-acetylamino- 
phenyl)-amide] 1 - [(4-chloro-phenyl)-amide] ; 
20 (2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 - [(4-chloro- 

phenyl)-amide] 2-{[4-(cyclopentanecarbonyl-amino)-phenyl]-amide}; and 

4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-[(4-pyrimidin-5-yl-phenyl)-amide] ; or 

a pharmaceutical^ acceptable salt thereof. 

25 

7. A compound which is: 

1 -(4-Chloro-phenylcarbamoyl)-5-[2-fluoro-4-(2-oxo-piperidin- 1 -yl)- 
phenylcarbamoyl]-pyrrolidine-3-carboxylic acid; 

l-(4-Chloro-phenylcarbamoyl)-5-[2-fluoro-4-(2-oxo-piperidin-l-yl)- 
30 phenylcarbamoyl]-pyrrolidine-3-carboxylic acid methyl ester; 

1 -(4-Chloro-phenylcarbamoyl)-5-[2-fluoro-4-(2-oxo-piperidin- 1 -yl)- 
phenylcarbamoyl]-pyrrolidine-3-carboxylic acid ethyl ester; 
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Pyrrolidine- 1 ,2,4-tricarboxylic acid 4-amide l-[(4-chloro-phenyl)~amide] 
2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

4-Cyano-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl] -amide} ; 
5 4-(lH-Tetrazol-5-yl)-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro 

phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

4-Aminomethyl -pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)~ 
amide] 2- { [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl]-amide } ; 

4-Methylaminomethyl-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
10 phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

4-Dimethylaminomethyl-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

4- Acetyl-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
{ [2-fluoro-4-(2-oxo-piperidin-l -yl)-phenyl]-amide } ; 
1 5 Pyrrolidine- 1 ,2,4-tricarboxylic acid 1 - [(4-chloro-phenyl)-amide] 2- { [2- 

fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl] -amide} 4-methylamide; 

Pyrrolidine- 1 ,2,4-tricarboxylic acid l-[(4-chloro-phenyl)-amide] 4- 
dimethylamide 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

4-Trifluoromethyl-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
20 amide] 2- { [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl] -amide } ; 

4-Methyl-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

4-Isopropoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 
25 4-Fluoro-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 

{ [2-fluoro-4-(2-oxo-piperidin-l -yl)-phenyl] -amide } ; 

4,4-Difluoro-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

1 .(4- { [ l -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
30 amino }-phenyl)-pyrrolidine-2-carboxylic acid; 

l-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2-carbonyl]- 
amino } -phenyl)-pyrrolidine-2-carboxylic acid; 
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4-Met hox y-py rrol i dine- 1 ,2-dicarboxylic acid 1 -[(5-chloro-pyridin-2-yl)- 
amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,3 , ]bipyridinyl-6'»yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,2 , ]bipyridinyl-5 , -yl)-amide]; 
5 4-Methoxy-pyirolidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)- 

amide] 2- { [5-(2-oxo-piperidin-l -yl)-pyrimidin-2-yl] -amide } ; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(5-chloro-pyridin-2-yl)- 
amide] 2- { [2-(2-oxo-piperidin- 1 -yl)-pyrimidin-5-yl] -amide } ; 

4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
10 2-{ [5-(2-oxo-piperidin-l-yl)-pyrimidin-2-yl]-amide} ; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{ [2-(2-oxo-piperidin-l-yl)-pyrimidin-5-yl]-amide} ; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{[2-fluoro-4-(2-oxo- 
piperidin-1 -yl)-phenyl] -amide} l-[(5-fluoro-pyridin-2-yl)-amide]; 
15 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-fluoro-pyridin-2-yl)- 

amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,3 r ]bipyridinyl-6 , -yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-fluoro-pyridin-2-yl)- 
amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,2 , ]bipyridinyl-5 , -yl)-amide]; 

4-Fluoro-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
20 [(2-oxo-3,4,5,6-tetrahydro-2H-[l,3 , ]bipyridinyl-6'-yl)-amide]; 

4-Fluoro-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(5-chloro-pyridin-2-yl)- 
amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,3 , ]bipyridinyl-6 , -yl)-amide]; 

4-Fluoro-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-fluoro-pyridin-2-yl)- 
amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,3 , ]bipyridinyl-6'-yl)-amide]; 
25 4-Fluoro-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 

[(2-oxo-3,4,5,6-tetrahydro-2H-[l,2 , ]bipyridinyl-5-yl)-amide]; 

4-Fluoro-pyrrolidine- 1 ,2-dicarboxylic acid 1 - [(5-chloro-pyridin-2-yl)- 
amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[ 1 ,2']bipyridinyl-5'-yl)-amide] ; 

4-Fluoro-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-fluoro-pyridin-2-yl)- 
30 amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,2 , ]bipyridinyl-5*-yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2- { [2-fluoro-4-(2-hydroxymethyl-5-oxo-pyrrolidin- 1 -yl)-phenyl] -amide } ; 
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1 -(4- { [ l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
amino } -3-fluoro-phenyl)-5-oxo-pyrrolidine-2-carboxylic acid; 

1 -(4- { [ l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl] - 
amino } -3-fluoro-phenyl)-5-oxo-pyrrolidine-2-carboxylic acid; 
5 4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2-{[4-(4,4-dimethyl-2,5-dioxo-imidazolidin-l-yl)-2-fluoro-pheny 

[1 -(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-2,5-dioxo-imidazolidin-4-yl]-acetic acid; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
10 2-{ [4-(5,5-dimethyl-2,4-dioxo-oxazolidin-3-yl)-2-fluoro-phenyl]-amide} ; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{ [4-(2,5-dioxo-pyrrolidin-l-yl)-2-fluoro-phenyl]-amide} ; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-{ [2-fluoro-4-(2-oxo-oxazolidin-3-yl)-phenyl] -amide} ; 
1 5 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 

2-{[4-(2,5-dioxo-oxazolidin-3-yl)-2-fluoro-phenyl]-amide}; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2- { [2-fluoro-4-(2-oxo-imidazolidin- 1 -yl)-phenyl] -amide } ; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
20 2-{ [4-(2,5-dioxo-imidazolidin-l-yl)-2-fluoro-phenyl]-amide} ; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-{[2-fluoro-4-(3-methyl-2,5-dioxo-imidazolidin-l-yl)-phenyl]-amide}; 

3- (4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl] - 
amino } -3-fluoro~phenyl)-2-oxo-imidazolidine-4-carboxylic acid; 

25 4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2-{ [2-fluoro-4-(2,4,5-trioxo-imidazolidin- l-yl)-phenyl] -amide } ; 

4- Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{ [4-(2,5-dioxo-2,5-dihydro-pyrrol-l -yl)-2-fluoro-phenyl]-amide} ; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(2-aminomethyl-5- 
30 oxo-pyrrolidin-1 -yl)-2-fluoro-phenyI]-amide} 1 -[(4-chloro-phenyl)-amide] ; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(2-aminomethyl-5- 
oxo-pyrrolidin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)-amide]; 
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4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(2-carbamoyl-5-oxo- 
pyrrolidin- 1 -yl)-2-fluoro-phenyl] -amide} 1 -[(4-chloro-phenyl)-amide]; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(2-carbarnoyl-5-oxo- 
pyrrolidin-l-yl)-2-fluoro-pheny]]-amide} l-[(4-chloro-phenyl)-amide]; 
5 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(2,2-bis- 

hydroxymethyl-5-oxo-pyrrolidin- 1 -yl)-2-fluoro-phenyl] -amide } 1 -[(4-chloro- 
phenyl)-amide]; 

3- (4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl] - 
amino } -3-fluoro-phenyl)-2-oxo-imidazolidine-4-carboxylic acid; 

10 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2-{[4-(3,3-dimethyl-2,5-dioxo-pyrrolidin-l-yl)-2-fluoro-phenyl]-amide}; 

4- Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl) -amide] 
2-{[2-fluoro-4-(3,3,4-trimethyl-2,5-dioxo-pyrrolidin-l-yl)-phenyl]-amide}; 

1 -(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl] - 
1 5 amino } -3-fluoro-phenyl)-5-oxo-pyrrolidine-2,2-dicarboxylic acid; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2- { [2-fluoro-4-(2-methyl-5-oxo-pyrrolidin- 1 -yl)-phenyl] -amide } ; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1- [(4-chloro-phenyl )-amide] 
2-{ [2-fluoro-4-(2-methyl-6-oxo-piperidin-l-yl)-phenyl]-amide} ; 
20 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 - [(4-chloro-phenyl )-amide] 

2-{ [2-fluoro-4-(3-hydroxy-2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-{ [2-fluoro-4-(5-methyl-2,6-dioxo-tetrahydro-pyrimidin- 1 -yl)-phenyl] -amide} ; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 - [(4-chloro-phenyl)-amide] 
25 2-{ [2-fluoro-4-(2-oxo-tetrahydro-pyrimidin- l-yl)-phenyl] -amide } ; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{ [2-fluoro-4-(3-methyl-2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{ [4-(2,5-dioxo-piperazin-l-yl)-2-fluoro-phenyl]-amide} ; 
30 4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 1- [(4-chloro-phenyl )-amide] 

2-{ [2-fluoro-4-(3-hydroxy-2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 
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4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-{[2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-l-yl)-phenyl]--amide}; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-{[2-fluoro-4-(6-methyl-2-oxo-4-trifluoromethyl-2H-pyridin-l-yl)-phen 
5 amide}; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)~amide] 
2-{ [4-(2,6-dioxo-piperidin-l-yl)-2-fluoro-phdnyl]-amide} ; 

1 -(4-{ [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
amino}-3-fluoro-phenyl)-2-oxo-piperidine-3-carboxylic acid; 
10 4-Methoxy-pyrrolidine-l, 2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2- { [4-(5,5-dihydroxy-2,4,6-trioxo-tetrahydro-pyrimidin- 1 -yl)-2-fluoro-phenyl]- 
amide}; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-{[2-fluoro-4-(2,4,6-trioxo-tetrahydro-pyrimidin-l-yl)-phenyl]-amide}; 
15 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2- { [4-(4,4-dimethyl-2,6-dioxo-piperidin- 1 -yl)-2-fluoro-phenyl] -amide } ; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-{ [2-fluoro-4-(2-hydroxy-4-oxo-azetidin-l-yl)-phenyl]-amide} ; 

4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid 2-{ [4-(acetyl-methyl-amino)- 
20 2-fluoro-phenyl]-amide } l-[(4-chloro-phenyl)-amide] ; 

4-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
amino } -3-fluoro-phenyl)- lH-pyrrole-3-carboxylic acid; 

2- (4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
amino } -3-fluoro-phenyl)-2H-pyrazole-3-carboxylic acid; 

25 1 -(4-{ [l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 

amino } -3-fluoro-phenyl)- 1 H-imidazole-2-carboxylic acid; 

1 -(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
amino } -3-fluoro-phenyl)- lH-pyrrole-2-carboxylic acid; 

3- (4-{ [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
30 amino } -3-fluoro-phenyl)- 1 H-pyrrole-2-carboxylic acid; 

3-(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
amino } -3-fluoro-phenyl)-furan-2-carboxylic acid; 
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3- (4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
amino } -3-fluoro-phenyl)-thiophene-2-carboxylic acid; 

4- (4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 
amino } -3-fluoro-phenyl)-furan-3-carboxylic acid; 

5 4-(4- { [ l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2-carbonyl]- 

amino } -3-fluoro-phenyl)-thiophene-3-carboxylic acid; 

4,5-Dihydro-pyrazole- 1 ,5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
S-ttS-fiuoro^-methanesulfonyl-biphenyl^-yO-amide]; 

3-Oxo-pyrazolidine-l,5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 5- 
1 0 [(3-fluoro-2 , -sulfamoyl~biphenyl-4-yl)-amide] ; 

3- Oxo-pyrazolidine-l,5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 5- 
{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

4,5-Dihydro-pyrazole-l ,5-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
5- { [4-(2-oxo~piperidin- 1 -yl)-phenyl] -amide } ; 
15 4,5-Dihydro-pyrazole-l, 5-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)- 

amide] 5-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

4,5-Dihydro-pyrazole- 1 ,5-dicarboxylic acid 1 -[(5-chloro-pyridin-2-yl)- 
amide] 5- { [4-(2-oxo-piperidin- 1 -yl)-phenyl]-amide } ; 

4,5-Dihydro-pyrazole-l ,5-dicarboxylic acid l-[(4-chloro-phenyl) -amide] 
20 5-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,3 , ]bipyridinyl-6 , -yl)-amide]; 

4,5-Dihydro-pyrazole- 1 ,5-dicarboxylic acid 1 -[(5-chloro-pyridin-2-yl)- 
amide] 5-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,3 , ]bipyridinyl-6 , -yl)-amide]; 

4- Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)- 
amide] 2-[(3,5'-difluoro-2 T -sulfamoyl-biphenyl-4-yl)-amide] ; 

25 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 

2-[(5'-fluoro-2 , -sulfamoyl-biphenyl-4-yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro~pyridin-2-yl)- 
amide] 2-[(3,5 , -difluoro-2 t -sulfamoyl-biphenyl-4-yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
30 2-[(3,5'-difluoro-2-sulfamoyl-biphenyl-4-yl)-amide]; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-[(5'-fluoro-2 t -methanesulfonyl-biphenyl-4-yl)-amide]; 
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4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl) -amide] 
2-[(3,5 , -difluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide] ; 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)- 
amide] 2-[(3,5 ! -difluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 
5 4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2-[(3,5 , -difluoro-2 , -sulfamoyl-biphenyl-4-yl)-amide]; 

4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2- [(3 ,5 -difluoro-2 -methanesulf onyl-biphenyl-4-yl)-amide] , or 

a pharmaceutical^ acceptable salt thereof. 

10 

8. A compound which is: 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(4-pyrazol-l-yl-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
1 5 phenyl)-amide] 2-[(2-fluoro-4-pyrazol- 1 -yl-phenyl)-amide] ; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2- [(2-fluoro-4-pyrazol- 1 -yl-phenyl)-amide] ; 

(2R,4R)-4-Ethoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2- [(4-pyrazol- 1 -yl-phenyl)-amide] ; 
20 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(3-methyl-pyrazol-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(5-methyl-pyrazol- l-yl)-phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
25 phenyl)-amide] 2- { [4-(5-methyl-pyrazol- 1 -yl)-phenyl] -amide } ; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(3,5-dimethyl-pyrazol-l-yl)-phenyl] -amide} ; 

(2R,4R) -4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [4-(3 ,5-dimethyl-pyrazol- 1 -yl)-phenyl] -amide } ; 
30 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2- { [4-(3 ,5-dimethyl-pyrazol- 1 -yl)-2-fluoro-phenyl] -amide } ; 
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(2R,4S)-4-Amino-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide] ; 

(2R,4R)-4- Amino-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-amide] ; 
5 (2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-[(3-fluoro-2 -sulfamoyl-biphenyl-4-yl)-amide] ; 

(2R)-4-Hydroxyimino-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
10 phenyl)-amide] 2~[(3-fluoro-2 , -methylsulfamoyl-biphenyl-4-yl)-amide] ; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2 , -dimethylsulfamoyl-3-fluoro-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 
1 5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-[(3-fluoro-2-sulfamoyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro-pyridin- 
2-yl)-amide] 2-[(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Ethoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
20 amide] 2-[(3-fluoro-2 f -methanesulfonyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Ethoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide]; 

(2R,4S)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-[(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)~amide]; 
25 (2R,4R)-4-Fluoro-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 

amide] 2-[(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-amide]; 

(2R)-4,4-Difluoro-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(3-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(3-fluoro-2'- 
30 methanesulf onyl-biphenyl-4-yl)-amide] 1 -[(4-fluoro-phenyl)-amide] ; 

(2R,4R)-4-Acetylamino-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- [(3-fluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide] ; 
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(2R,4R>4-Methanesulfonylamino-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 2- [(3-fluoro-2 , -methanesulf onyl-biphenyl-4-yl)-amide] ; 

(2R,4S)-4-(lH-Tetrazol-5-yl)-pyrrolidine-l,2-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl] -amide } ; 
5 (2R,4S)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2- { [2-fluoro-4-(2~oxo-piperidin- 1 -yl)-phenyl] -amide } ; 

(2R,4R)-4-Cyano-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl] -amide} ; 

(2R,4R)-4-(lH-Tetrazol -5 -yl) -pyrrolidine- 1,2-dicarboxylic acid l-[(4- 
10 chloro-phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-piperidin- 1-yl) -phenyl] -amide } ; 

(2R,4R)-4-Trifluoromethyl-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl]-amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2'-cyano-3-fluoro-biphenyl-4-yl)-amide]; 
1 5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-[(2'-aminomethyl- 

3-fluoro-biphenyl-4-yl)-amide] l-[(4-chloro-phenyl)-amide] ; 

(2R,4R)-4 1 - { [1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino}-3 ? -fluoro-biphenyl-2-carboxylic acid methyl ester; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)~amide] 2-{[4-(2,5-dihydro-pyrrole-l-carbonyl)-phenyl]-amide}; 

(2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide] ; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(pyrrolidine-l-carbonyl)-phenyl]-amide} ; 
25 Pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-{[4- 

(pyrrolidine-1 -carbonyl)-phenyl] -amide} ; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [4-(2-methyl-pyrrolidine- 1 -carbonyl)-phenyl] -amide } ; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro- 
30 phenyl)-amide] 2- { [4-(ethyl-methyl-carbamoyl)-phenyl]-amide } ; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide] ; 
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(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(2R-methyl-pyrrolidine-l-carbonyl)-phenyl]-amide} ; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(2S-methyl-pyrrolidine-l-carbonyl)-phenyl]-amide} ; 
5 (2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2- { [2-fluoro-4-(pyrrolidine- 1 -carbonyl) -phenyl] -amide } ; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [4-(pyrrolidine- 1 -carbonyl)-2-pyrrolidin- 1 -yl-phenyl] -amide } ; 
(2R,4R)-4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2- 
10 carbonyl] -amino }-3-pyrrolidin-l-yl-benzoic acid methyl ester; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [4-(azetidine-l- 
carbonyl)-phenyl] -amide } 1 - [(4-chloro-phenyl)-amide] ; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(pyrrolidine-l-carbonyl)-phenyl] -amide} ; 
1 5 (2R,4R)-4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2- { [4-(pyrrolidine- 1 -carbonyl)-phenyl]-amide} ; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide] ; 

(2R,4R)-4-{[l-(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2- 
20 carbonyl] -amino } -3 -dimethylamino-benzoic acid methyl ester; 

(2R,4R)-4-Methoxy~pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(pyrrolidine-l-carbonyl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide] ; 
25 (2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 

amide] 2- { [4-(py rrolidine- 1 -carbonyl)-phenyl] -amide } ; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-[(4-dimethylcarbamoyl-phenyl)-amide] ; 

(2R ? 4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
30 phenyl)-amide] 2- { [2-fluoro-4-(pyrrolidine- 1 -carbonyl)-phenyl] -amide} ; 

(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2-{ [2-fluoro-4-(pyrrolidine-l-carbonyl)-phenyl]-amide}; 
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(2R,4R)-4-Ethoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-methyl-4-(2-oxo-piperidin- l-yl)-phenyl] -amide } ; 
5 (2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 

amide] 2-{ [2-methyl-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 

Pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2~ 
fluoro-4~quinolin-8-yl-phenyl)-amide]; 

Pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(3,5- 
1 0 difluoro-2'-methanesulfonyl-biphenyl-4-yl)-amide] ; 

Pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2-[(2- 
methanesulfonyl-2-methyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- [(2 ! -methanesulfonyl-biphenyl-4-yl)-amide] ; 
15 (2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2- [(2'-methanesulfinyl-biphenyl-4-yl)-amide] ; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- [(3-methyl-2 , -methylsulfanyl-biphenyl-4-yl)-amide] ; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2-[(2-fluoro-2 , -methanesulfonyl-biphenyl-4-yl)-amide] ; 

(2R,4R)-4-Hydroxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2-methanesulfonyl-3-methyl-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2 , -methanesulfonyl-3-trifluoromethyl-biphenyl-4-yl)-amide]; 
25 5-Methyl-4,5-dihydro-pyrazole-l,5-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide] ; 

3-Hydroxymethyl-4,5-dihydro-pyrazole-l,5-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] S-tCS-fluoro^'-methanesulfonyl-biphenyl^-y^-amide]; 
4,5-Dihydro-pyrazole-l,5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
30 5-[(3-fluoro-2-sulfamoyl-biphenyl-4-yl)-amide]; 

(R) 4,5-Dihydro-pyrazole-l,5-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 5-[(3-fluoro-2-sulfamoyl-biphenyl-4-yl)-amide] ; 
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4,5-Dihydro-pyrazole- 1 ,5-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
5-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

4,5-Dihydro-pyrazole-l,5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
5-[(3-fluoro-2 ! -methanesulfonyl-biphenyl-4-yl)-amide]; 
5 l-(4-Chloro-phenylcarbamoyl)-5-(3-fluoro-2 , -methanesulfonyl-biphenyl- 
4-ylcarbamoyl)-4,5-dihydro-lH-pyrazole-3-carboxylic acid ethyl ester; 

(2R,4R)-4-Hydroxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2-methoxy-biphenyl-4-yl)-amide]; 

(2R,4R)-4-Hydroxy-pyirolidine-l,2-dicarboxylic acid l-[(4-chloro- 
1 0 phenyl)-amide] 2-[(2-hydroxy-biphenyl-4-yl)-amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2-fluoro-4-iodo-phenyl)~amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(3-hydroxy-2-oxo-piperidin-l-yl)-phenyl]-amide} ; 
15 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-tetrahydro-pyrimidin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-imidazolidin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-oxazolidin-3-yl)-phenyl]-amide} ; 

(2R,4R)- 1 -(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl] -amino }-3-fluoro-phenyl)-2-oxo-piperidine-3-carboxylic acid ethyl 
ester; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 
25 phenyl)-amide] 2-{ t2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-l -yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

30 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2- { [4-(3-methyl-2-oxo-2H-pyridin- 1 -yl)-phenyl] -amide } ; 
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(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- [(4-moipholin-4-yl-phenyl)-amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(2-methyl-5-oxo-pyrrolidin-l-yl)-phenyl] -amide} ; 
5 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2-{ [4-(2-methyl-5-oxo-pyrrolidin-l-yI)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(4-methoxy-2-oxo-2H-pyridin- 1 -yl)-phenyl] - 
amide}; 

10 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2- { [2-fluoro-4-(4-methoxy-2-oxo-2H-pyridin- 1 -yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(5-chloro-2- 
oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]-amide } 1 - [(4-chloro-phenyl)-amide] ; 
1 5 4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(4-tert-butyl-phenyl)- 

amide] 1 -[(4-chloro-phenyl)-amide] ; 

4-Hydroxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2[(3 ^'difluoro^'-sulfamoyl-biphenyl^-y^-amide] ; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
20 2-[(2-oxo-3,4,5,6~tetrahydro-2H-[l,2']bipyridinyl-5 , -yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l,3 , ]bipyridinyl-6'-yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro-pyridin-2-yl)- 
amide] 2-{[4-(2,3-dimethyl-5-oxo-2,5-dihydro-pyrazol-l»yl)-phenyl]-amide}; 
25 4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

2-{[4-(2,3-dimethyl-5-oxo-2,5-dihydro-pyrazol-l-yl)-phenyl]-amide}; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 
2-[(2-oxo-2H-[l,3 f ]bipyridinyl-6 , -yl)-amide]; 

4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro-pyridin-2-yl)- 
30 amide] 2-[(2-oxo-3,4,5,6-tetrahydro-2H-[l ^^bipyridinyl-e'-yD-amidel-TFA Salt; 

4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
[(2-oxo-3,4,5,6-tetrahydro-2H-[ 1 ,3']bipyridinyl-6 -yl)-amide] ; 
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4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 2- 
[(2-oxo-2H-[l ,3']bipyridinyl-6'-yl)-amide]; or 

4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)-amide] 
2- { [2-fluoro-4-(6-oxo-6H-pyridazin- 1 -yl)-phenyl] -amide } ; 
5 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{[2-fluoro-4-(6-methyl-5-oxo-5H-[l,2,4]triazin-4-yl)-phenyl]- 

amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2- { [4-(3-chloro-5- 
methyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)- 
10 amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(3-methyl-5-oxo-4,5-dihydro-pyrazol-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [4-(5-chloro-3- 
methyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)- 

15 amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [4-(3,5-dimethoxy-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2- { [2-fluoro-4-(5-methoxy-2-oxo-2H-pyridin- 1 -yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-3-pyrrol-l-yl-2H-pyridin-l-yl)-phenyl]- 

amide}; 

25 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-3-phenyl-2H-pyridin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(3 -methyl -2-oxo-pyrrolidin-l-yl)-phenyl] -amide}; 
(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
30 phenyl)-amide] 2-{ [2-fluoro-4-(3-methyl-2-oxo-imidazolidin-l-yl)-phenyl]- 
amide}; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(3,5-dimethyl-2-oxo-imidazolidin-l-yl)-2-fluoro-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
5 phenyl)-amide] 2-{[2-fluoro-4-(3,5,5-trimethy]-2-oxo4midazo]idin-l--yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(3-isopropyl-5,5-dimethyl-2-oxo-imidazolidin-l- 
yl)-phenyl] -amide } ; 

10 (2R,4R)-4-Methoxy-pyrrolidine-l t 2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2- { [2-fluoro-4-(5-methyl-2-oxo-imidazolidin- 1 -yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [4-(5,5-dimethyl-2-oxo-imidazolidin- 1 -yl)-2-fluoro-phenyl]- 
15 amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(3,4-dimethyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(4-chloro-2- 
20 oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]-amide } 1 - [(4-chloro-phenyl)-amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-methyl-2-oxo»pyrrolidin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
25 pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-methyl-2-oxo-imidazolidin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[4-(3,5-dimethyl-2-oxo-imidazolidin-l-yl)-2-fluoro- 
phenyl]-amide}; 

30 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3,5,5-trimethyl-2-oxo-imidazolidin-l-yl)- 
phenyl] -amide}; 
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(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-isopropyl-5,5-dimethyl-2-oxo- 
imidazolidin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
5 pyridin-2-yl)-amide] 2-{[2-fluoro-4-(5-methyl-2-oxo-imidazolidin-l--yl)-phenyl]-- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2- { [4-(5,5-dimethyl-2-oxo-imidazolidin- 1 -yl)-2-fluoro- 
phenyl]-amide}; 

10 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2-{[4-(3,4-dimethyl-2-oxo-2H-pyridin-l-yl)-2-fluoro- 
phenyl] -amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [4-(4-chloro-2- 
oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro-pyridin-2-yl)-amide]; 
15 or a pharmaceutically acceptable salt thereof. 

9. A compound which is: 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-2H-quinolin- 1 -yl)-phenyl]-amide } ; 
20 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(3-oxo-3H-isoquinolin-2-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(l-oxo-lH-isoquinolin-2-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
25 phenyl)-amide] 2-{ [2-fluoro-4-(5-oxo-5H-[l ,2,4]triazin-4-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(6-oxo-6H-pyrimidin-l -yl)-phenyl] -amide } ; 

2R,4R)-4-Methoxy-pyirolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyrazin-l-yl)-phenyl]~amide} ; 
30 (2R,4R)- 4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-2H-pyrimidin- 1 -yl)-phenyl] -amide } ; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-2H- [1,3,5] triazin- 1 -yl)-phenyl]-amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(6-methyl-2-oxo-2H-[l,3 , ]bipyridinyl-6'-yl)-amide]; 
5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(l-methyl-lH-imidazol-2-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-( 1 -methyl- 1 H-pyrrol-2-yl)-phenyl]-amide } ; 

(2R,4R)-5-Aza-spiro[2.4]heptane-5,6-dicarboxylic acid 5-[(4-chloro- 
10 phenyl)-amide] 6-{[2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-2H-pyridine-l -carbon yl)-phenyl]-ami de} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(3-methyl-3H-imidazol-4-yl)-phenyl]-amide } ; 
1 5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2- { [2-fluoro-4-(2-methyl-2H-pyrazol-3-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [5-(2,5-dihydro-pyrrole- 1 -carbonyl)-pyridin-2-yl]-amide } ; 

(2R,4R)~ 4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2-{ [2-fluoro-4-(3-methyl-5-oxo-2,5-dihydro-pyrazol-l-yl)- 
phenyl] -amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(5-methoxymethyl-3-methyl-pyrazol-l -yl)- 
phenyl] -amide}; 

25 (2R,4R)-4-Methoxy-py rrolidine- 1 ,2-dicarboxylic acid 1 - [(4-chloro- 

phenyl)-amide] 2- { [2-fluoro-4-(3-methoxymethyl-5-methyl-pyrazol-l-yl)- 
phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(5-ethyl-3-methyl-pyrazol-l-yl)-phenyl]-amide} ; 
30 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{[2-fluoro-4-(5-isobutyl-3-methyl-pyrazol-l-yl)-phenyl]- 
amide}; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(5-isopropyl-pyrazol-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(5-ethyl-pyrazol-l-yl)-phenyl]~amide}; 
5 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(5-isobutyl-pyrazol-l-yl)-phenyl]-amide} ; 

(2R,4R)-2-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolodine-2- 
carbonyI]-amino}-3-fluoro-phenyl)-2//-pyrazole-3-carboxylic acid methyl ester; 

(2R,4R)-2-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolodine-2- 
10 carbonyl]-amino}-3-fluoro-phenyl)-2//-pyrazole-3-carboxylic acid; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(5-methoxymethyl-pyrazol-l-yl)-phenyl]-amide} ; 

(2R,4R)-5-(4-{[l-(4~Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-oxazole-4-carboxylic acid ethyl ester; 
1 5 (2R,4R)-5-(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-hydroxy-pyrrolidine-2- 

carbonyl] -amino }-3-fluoro-phenyl)-oxazole-4-carboxylic acid ethyl ester; 

(2R,4R)-5-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino }-3-fluoro-phenyl)-oxazole-4-carboxylic acid; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2- { [2-fluoro-4-(4-methoxymethyl-oxazol-5-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(4-ethyl-oxazol-5-yl)-2-fluoro-phenyl] -amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(4-isopropyl-oxazol-5-yl)-phenyl]-amide}; 
25 (2R,4R)-5-(6- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 

carbonyl]-amino}-pyridin-3-yl)-oxazole-4-carboxylic acid ethyl ester; 

(2R,4R)-"5-(6-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl] -amino }-pyridin-3-yl)-oxazole-4-carboxylic acid; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
30 phenyl)-amide] 2- { [5-(4-methoxymethyl-oxazol-5-yl)-pyridin-2-yl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [5-(4-ethyl-oxazol-5-yl)-pyridin-2-yl]-amide} ; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [5-(4-vinyl-oxazol-5-yl)-pyridin-2-yI] -amide } ; 

(2R,4R)-4-Methoxy~pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [5-(4-isobutyl-oxazol-5-yl)-pyridin-2-yl]-amide} ; 
5 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(4-methyl-isoxazol-3-yl)-phenyl] -amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(4-methyl-isoxazol-3-yl)-phenyl]-amide}; 

(2R,4R)-3-(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
10 carbonyl] -amino }-3-fluoro-phenyl)-isoxazole-4-carboxylic acid methyl ester; 

(2R,4R)-3-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino }-3-fluoro-phenyl)-isoxazole-4-carboxylic acid; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [4-(4-methoxymethyl-isoxazol-3-yl)-phenyl] -amide } ; 
15 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(4-isopropyl-isoxazol-3-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(4-cyclopropyl-isoxazol-3-yl)-phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2~{ [4-(4-cyclopropyl-isoxazol-3-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy~pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2- { [2-methyl-4-(2-oxo-2H-pyridin- 1 -yl)-phenyl]-amide } ; 

(2R,4R)-4-Ethoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-{ [2-methyl-4-(2-oxo-2H~pyridin-l-yl)-phenyl]-amide}; 
25 (2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid 1 -[(5-chloro-pyridin- 

2-yl)-amidc] 2-{[2-methyl-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-[(4-chloro- 
phenyl)-amide] l-{ [2,6-difluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 

(2R,4R)~4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(5-chloro- 
30 pyridin-2-yl)-amide] 1 - { [2,6-difluoro-4-(2-oxo-2H-pyridin- 1 -yl)-phenyl]-amide } ; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 2-[(4-chloro-phenyl)- 
amide] l-{[2,6-difluoro-4~(2-oxo-2H-pyridin-l-yl)-phenyl]~amide}; 
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(2R,4R)-4-Ethoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-[(5-chloro-pyridin- 
2-yl)-amide] l-{ [2,6~difluoro-4-(2-oxo~2H-pyridin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine~l,2-dicarboxylic acid l-[(4-chloro~ 
phenyl)-amide] 2-[(5 , -methyl-2-oxo-2H-[l ) 3 , ]bipyridinyl-6 , -yl)-amide]; 
5 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2-[(5 , -methyl-2-oxo-2H-tl,3 , ]bipyridinyl-6-yl)-amide]; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 
amide] 2-[(5 , -methyl-2-oxo-2H-[l,3 , ]bipyridinyl-6 , -yl)-amide]; 

(2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro-pyridin- 
10 2-yl)-amide] 2-[(5'-methyl-2-oxo-2H-[l ,3']bipyridinyl-6 f -yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2'-methyl-2-oxo-2H-[l ,3']bipyridinyl-6'-yl)-amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-[(2-methyl-2-oxo-2H-[l,3']bipyridinyl-6'-yl)~amide]; 
1 5 (2R,4R)-4-Ethoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 

amide] 2-[(2'-methyl-2-oxo-2H-[l ^'Ibipyridinyl-e-y^-amide]; 

(2R,4R)-4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro-pyridin- 
2-yl)-amide] 2-[(2'-methyl-2-oxo-2H-[l,3 , ]bipyridinyl-6'-yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2-{ [4-(ethyl-isopropyl-carbamoyl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2- { [4-(ethyl-isopropyl-carbamoyl)-2-fluoro-phenyl]-amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(3-ethyl-pyrrolidine-l-carbonyl)-phenyl]-amide} ; 
25 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [4-(3-ethyl-pyrrolidine-l-carbonyl)-2-fluoro-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{ [4-(3R-amino- 
pyrrolidine- 1 -carbonyl)-phenyl]-amide } 1 -[(4-chloro~phenyl)~amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [4-(3R-amino- 
30 pyrrolidine- 1 -carbonyl)-2-fluoro-phenyl] -amide} l-[(4-chloro-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(3S-amino- 
pyrrolidine-1 -carbonyl)-phenyl]-amide} 1 -[(4-chloro-phenyl)-amide] ; 
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(2R,4R)-4-Methoxy-pyrrolidine~l ,2-dicarboxylic acid 2-{ [4-(3S -amino- 
pyrrolidine- 1 -carbonyl)-2-fluoro-phenyl]-amide } 1 -[(4-chloro-phenyl)-amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(3R-methylamino-pyrrolidine-l-carbonyl)-phenyl]-amide} ; 
5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2- { [2-fluoro-4-(3R-methylamino-pyrrolidine-l -carbonyl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(3S-methylamino-pyrrolidine-l-carbonyl)-phenyl]-amide} ; 
1 0 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(3S-methylamino-pyrrolidine-l -carbonyl)-phenyl]~ 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(3R-ethylamino-pyrrolidine-l-carbonyl)-phenyl]-amide}; 
15 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(3R-ethylamino-pyrrolidine-l -carbonyl)~phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [4-(3S-ethylamino-pyrrolidine-l -carbonyl)-phenyl]-amide} ; 
20 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(3 S -ethyl amino-pyrrolidine- 1 -carbonyl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [4-(2,5-dihydro-pyrrole-l -carbonyl)-phenyl]-amide} ; 
25 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2- { [4-(2,5-dihydro-pyrrole- 1 -carbonyl)-2-fluoro-phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [4-(2,5-dihydro-pyrrole-l -carbonyl)-2-fluoro-phenyl]- 
amide}; 

30 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [4-(pyrrole-l-carbonyl)-phenyl]-amide}; 



WO 03/045912 



PCT/IB02/04757 



-361- 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(pyrrole-l-carbonyl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[4-(pyrrole-l-carbonyl)-phenyl]-amide}; 
5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(pyrrole-l-carbonyl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 - [(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(5-fluoro-2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 

(2R,4R)- 1 -(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
10 carbonyl]-amino }-3-fluoro-phenyl)-6-oxo- 1 ,6-dihydro-pyridine-3-carboxylic acid; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(6-hydroxy-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R)- 1 -(4- { [ 1 -(4-Chloro~phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
1 5 carbonyl] -amino } -3-fluoro-phenyl)-2-oxo- 1 ,2-dihydro-pyridine-3-carboxylic acid; 

(2R,4R)-l-(4-{[l-(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl] -amino } -3-fluoro-phenyl)-6-oxo- 1 ,6-dihydro-pyridine-2-carboxylic acid 
methyl ester; 

(2R,4R)-[1 -(4-{ [1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
20 carbonyl]-amino}-phenyl)-2,5-dioxo-imidazolidin-4-yl]-acetic acid; 

(2R,4R)- 1 -(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-l,2-dihydro-pyridine-3-carboxylic acid 
methyl ester; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
25 phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-3-trifluoromethyl-2H-pyridin-l-yl)- 
phenyl] -amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4*chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(4-hydroxy-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

30 (2R,4R)- 1 -(4- { [ 1 -(4-Chloro~phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 

carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-l,6-dihydro-pyridine-2-carboxylic acid; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-5-trifluoromethyl-2H-pyridin- 1 -yl)- 
phenyl] -amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
5 phenyl)-amide] 2-{ [4-(6-cyclopropyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]- 
amide}; 

(2R,4R)-l-(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
carbonyl]-amino } -3-fluoro-phenyl)-6-oxo- 1 ,6-dihydro-pyridine-3-carboxylic acid 
ethyl ester; 

10 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [4-(3,3-dimethyl-2-oxo-azetidin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(7-oxo-7H-thieno[2,3-c]pyridin-6-yl)-phenyl]- 
amide}; 

15 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)- amide] 2-{ [2-fluoro-4-(2-oxo-l-aza-spiro[4.5]dec-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [4-(3-benzoyl-2- 
oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl] -amide } 1 -[(4-chloro~phenyl)-amide] ; 
(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{[4-(3- 
20 acetylsulfamoyl-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]-amide} 1 -[(4-chloro- 
phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-thiazolidin-3-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
25 phenyl)-amide] 2-{ [2-fluoro-4-(3 -methyl-2-oxo-piperidin-l-yl)-phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-3-sulfamoyl-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R 5 4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
30 phenyl)-amide] 2-{ [4-(2 ? 5-dioxo-2,5-dihydro-pyrrol-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(3-amino-2- 
oxo-2H-pyridin- l-yl)-2-fluoro-phenyl]-amide } 1 -[(4-chloro-phenyl)-amide] ; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-3-phenoxy-2H-pyridin-l~yl)--phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
5 phenyl)-amide] 2-{ [4-(2,2-dimethyl-5-oxo-pyrrolidin-l-yl)-2-fluoro-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(3-nitro-2-oxo-2H-pyridin- l-yl)-phenyl] -amide } ; 

(2R,4R)- 1 -(4- { [ 1 -(4-Chloro-phenylcarbamoyl)-4-methoxy-pyrrolidine-2- 
10 carbonyl] -amino }-3-fluoro-phenyl)-2-oxo-l,2-dihydro-pyridine-3-carboxylic acid 
tert-butyl ester; 

(2R,4R)-4~Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(2,5-dioxo-pyrrolidin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{[4-(3- 
1 5 benzothiazol-2-yl-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]-amide} 1 -[(4-chloro- 
phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [4-(3-arnino-4,6- 
dimethyl-2-oxo-2H-pyridin- 1 -yl)-2~fluoro-phenyl] -amide } 1 - [(4-chloro-phenyl)- 
amide]; 

20 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{[4-(3-diethylaminomethyl-2-oxo-2H-pyridin-l-yl)-2-fluoro- 
phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{[4-(3- 
aminomethyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro- 

25 phenyl)-amide] ; 

(2R ? 4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(3-methyl-5-nitro-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R)- Acetic acid l-(4-{ [l-(4-chloro-phenylcarbamoyl)-4-methoxy- 
30 pyrrolidine-2-carbonyl]-amino }-3-fluoro-phenyl)-2-oxo-l ,2-dihydro-pyridin-3-yl 
ester; 
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(2R,4R)-4~Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl) -amide] 2-({4-[3-(cyclopentanecarbonyl-amino)-2-oxo-2H-pyridin-l-yl]- 
2-fluoro-phenyl } -amide); 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [4-(5-amino-3- 
5 methyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-({2-fluoro-4-[2-oxo-3-(pyridin-4-ylcarbamoyl)-2H-pyridin-l- 
yl]-phenyl } -amide); 

10 (2R,4R)-4-Mcthoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{[4-(3,5-dichloro-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{ [4-(3-amino-5- 
bromo-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} 1 -[(4-chloro-phenyl)- 
15 amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(3-cyano-2-oxo-2H~pyridin- l-yl)-2-fluoro-phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(3-cyano-2-oxo-5-phenyl-2H-pyridin- 1 -yl)-2-fluoro- 
20 phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[4-(3-ethyl-6-methyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
25 phenyl)-amide] 2-{ [4-(3-cyano-4-dimethylamino-2-oxo-2H-pyridin-l-yl)-2- 
fluoro-phenyl]-amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(4-methyl-3-nitro-2-oxo-2H-pyridin-l -yl)-phenyl]- 
amide}; 

30 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{[2-fluoro-4-(5-nitro-2-oxo-3-trifluoromethyl-2H-pyridin-l-yl)- 
phenyl] -amide}; 
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(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{ [4-(5-amino-6- 
oxo-6H-[3,41bipyridinyl-l -yl)-2-fluoro-phenyl]-amide} 1 -[(4-chloro-phenyl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(5-chloro-3- 
5 nitro-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [4-(3-carbamoyl- 
2-oxo-5-trifluoromethyl-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro- 
phenyl)-amide]; 

10 (2R,4R)-5-Bromo-l-(4-{[l-(4-chloro-phenylcarbamoyl)-4-methoxy- 

pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-l,2-dihydro-pyridine-3- 

carboxylic acid isobutyl ester; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(3-chloro-2- 
oxo-5-trifluoromethyl-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro- 

15 phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(3-bromo-5- 
chloro-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl] -amide } 1 - [(4-chloro-phenyl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(5-bromo-3- 
20 nitro-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)~amide] 2-{[2-fluoro-4-(3-nitro-2-oxo-5-trifluoromethyl-2H-pyridin-l-yl)- 
phenyl]-amide}; 

25 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{[2-fluoro-4-(5-methyl-3-nitro-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-5-Chloro- 1 -(4- { [ 1 -(4-chloro-phenylcarbamoyl)-4-methoxy- 
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-l,2-dihydro-pyridine-3- 

30 carboxylic acid methyl ester; 
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(2R,4R)-5 -Chloro- 1 -(4- { [ 1 -(4-chloro-phenylcarbamoyl)-4-methoxy- 
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-l,2-dihydro-pyridine-3- 
carboxylic acid; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{[4-(4-benzyloxy- 
5 2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl] -amide } 1 -[(4-chloro-phenyl)-amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{ [4-(4-amino-5- 
fluoro-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl] -amide } l-[(4-chloro-phenyl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
10 phenyl)-amide] 2-{ [2-fluoro-4-(6-methyl-3-oxo-3H-isoquinolin-2-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(4-methyl-5-nitro-2-oxo-2H-pyridin-l -yl)-phenyl]- 
amide); 

1 5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(5- 

acetylamino-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]-amide } 1 -[(4-chloro- 
phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{ [4-(4-amino-2- 
oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]-amide } 1 -[(4-chloro-phenyl)-amide] ; 
20 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(6-oxo-6H-[3,4 , ]bipyridinyl-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{ [4-(4-bromo-2- 
oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]-amide} 1 -[(4-chloro-phenyl)-amide] ; 
(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
25 phenyl)-amide] 2-{ [2-fluoro-4-(4-oxo-4H-furo[3,2-c]pyridin-5-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(l-oxo-lH-[2,6]naphthyridin-2-yl)-phenyl]- 
amide}; 

30 (2R,4R)-4-Mcthoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(5-bromo-2- 

oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl] -amide } 1 -[(4-chloro-phenyl)-amide] ; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(4-oxo-4H-thieno[3,2-c]pyridin-5-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro 
5 phenyl)-amide] 2-{ [2-fluoro-4-(4-oxo-l ,4-dihydro-imidazo[4,5-c]pyridin-5-yl)- 
phenyl] -amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [4-(5-chloro-2- 
oxo-2H~pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro-pyridin-2-yl)-amide]; 
(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
10 pyridin-2-yl)~amide] 2-{[2-fluoro-4-(5-fluoro-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R)- 1 -(4- { [ 1 -(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy- 
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-l,6-dihydro-pyridine-3- 
carboxylic acid; 

1 5 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2-{[2-fluoro-4-(6-hydroxy-2-oxo-2H-pyridin-l~yl)-phenyl]- 
amide}; 

(2R,4R)-l-(4-{[l-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy- 
pyrrolidine-2-carbonyl] -amino }-3-fluoro-phenyl)-2-oxo-l,2-dihydro-pyridine-3- 

20 carboxylic acid; 

(2R,4R)- 1 -(4- { [ 1 -(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy- 
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-l,6-dihydro-pyridine-2- 

carboxylic acid methyl ester; 

(2R,4R)-[l-(4-{[l-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy- 
25 pyrrolidine-2-carbonyl]-amino}-phenyl)-2,5-dioxo-imidazolidin-4-yl]~acetic acid; 
(2R,4R)- 1 -(4- { [ 1 -(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy- 
pyrrolidine-2-carbonyl] -amino } -3-fluoro-phenyl)-2-oxo- 1 ,2-dihydro-pyridine-3- 
carboxylic acid methyl ester; 

(2R,4R)~4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
30 pyridin-2-yl)-amide] 2- { [2-fluoro-4-(2-oxo-3-trifluoromethyl-2H-pyridin- 1 -yl)- 
phenyl] -amide}; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin~2-yl)-amide] 2-{[2-fluoro-4-(4-hydroxy-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R)- 1 -(4-{ [ 1 -(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy- 
5 pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-l 9 6-dihydro~pyridine-2- 
carboxylic acid; 

(2R,4R)-4-Methoxy-pyrrolidine~l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2- { [2~fluoro-4-(2-oxo~5-trifluoromethyl-2H-pyridin- 1 -yl)- 
phenyl] -amide}; 

10 (2R ? 4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2- { [4-(6-cyclopropyl-2-oxo-2H-pyridin- 1 -yl)-2-fluoro- 
phenyl] -amide}; 

(2R,4R)-l-(4-{[l-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy- 
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-6-oxo-l,6-dihydro-pyridine-3- 
15 carboxylic acid ethyl ester; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-hydroxy-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(5-chloro- 
20 pyridin-2-yl)-amide] 2-{ [4-(3,3-dimethyl-2-oxo-azetidin-l -yl)-phenyl] -amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2- { [2-fluoro-4-(7-oxo-7H-thieno[2,3-c]pyridin-6-yl)- 
phenyl] -amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
25 pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-oxo-l-aza-spiro[4.5]dec-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [4-(3-benzoyl-2- 
oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]-amide } 1 -[(5-chloro-pyridin-2-yl)-amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
30 pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-methyl-5-oxo-pyrrolidin-l-yl)-phenyl]- 
amide}; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-methyl-6-oxo-piperidin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{[4-(3- 
5 acetylsulfamoyl-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]-amide } 1 -[(5-chloro- 
pyridin-2-yl)-amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-oxo-thiazolidin-3-yl)-phenyl]-amide} ; 
(2R,4R)-4-Methoxy-pyrrolidine-l,2~dicarboxylic acid l-[(5-chloro- 
10 pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-methyl-2~oxo-piperidin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2- { [2-fluoro-4-(2-oxo-3-sulfamoyl-2H-pyridin- 1 -yl)- 
phenyl]-amide}; 

15 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2-{ [4-(2,5-dioxo-2,5-dihydro-pyrrol-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(3-amino-2- 
oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro-pyridin-2-yl)-amide]; 
(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
20 pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-3-phenoxy-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[4-(2,2-dimethyl-5-oxo-pyrrolidin-l-yl)-2-fluoro-phenyl]- 
amide}; 

25 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 

pyridin-2-yl)-amide] 2- { [2-fluoro-4-(3-nitro-2-oxo-2H-pyridin- 1 -yl)-phenyl]- 
amide}; 

(2R,4R)-l-(4-{[l-(5-Chloro-pyridin-2-ylcarbamoyl)-4-methoxy- 
pyirolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-l,2-dihydro-pyridine-3- 
30 carboxylic acid tert-butyl ester; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [4-(2,5-dioxo-pyrrolidin-l-yl)-phenyl]-amide} ; 
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(2R,4R)-4-Methoxy-pyrrolidine~l,2-dicarboxylic acid 2-{[4-(3- 
benzothiazol-2-yl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro- 
pyridin-2-yl)-amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [4-(3-amino-4,6- 
5 dimethyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro-pyridin-2- 
yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro~ 
pyridin-2-yl)-amide] 2-{[4-(3-diethylaminomethyl-2-oxo-2H-pyridin-l-yl)-2- 
fluoro-phenyl]-amide} ; 
10 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{[4-(3- 

aminomethyl-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl] -amide } 1 -[(5-chloro- 
pyridin-2-yl)-arnide] ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-methyl-5-nitro-2-oxo-2H-pyridin-l-yl)- 
1 5 phenyl]-amide } ; 

(2R,4R)- Acetic acid l-(4-{[l-(5-chloro-pyridin-2-ylcarbamoyl)-4~ 
methoxy-pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-l,2-dihydro- 

pyridin-3-yl ester; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
20 pyridin-2-yl)-amide] 2-( { 4-[3-(cyclopentanecarbonyl-amino)-2-oxo-2H-pyridin-l - 
yl]-2-fluoro-phenyl } -amide); 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(5-amino-3- 
methyl-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl] -amide } 1 -[(5-chloro-pyridin-2- 
yl)-amide]; 

25 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2-({2-fluoro-4-[2-oxo-3-(pyridin-4-ylcarbamoyl)-2H- 
pyridin- 1 -yl] -phenyl } -amide) ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[4-(3,5-dichloro-2-oxo-2H-pyridin-l-yl)-2-fluoro- 

30 phenyl] -amide } ; 
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(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{[4-(3-amino-5- 
bromo-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl] -amide} l-[(5-chloro-pyridin-2- 
yl)-amide]; 

(2R,4R)-4-Methoxy-pyirolidine~l,2-dicarboxylic acid l-[(5-chloro- 
5 pyridin-2-yl)-amide] 2-{ [4-(3-cyano-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[4-(3-cyano-2-oxo-5-phenyl-2H-pyridin-l-yl)-2-fluoro- 
phenyl]-amide}; 

10 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2- { [4-(3-ethyl-6-methyl-2-oxo-2H-pyridin- 1 -yl)-2-fluoro- 
phenyl] -amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2- { [4-(3-cyano-4-dimethylamino-2-oxo-2H-pyridin- 1 -yl)-2- 
1 5 fiuoro-phenyl]-amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-methyl-3-nitro-2-oxo-2H-pyridin-l-yl)- 
phenyl] -amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
20 pyridin-2-yl)-amide] 2- { [2-fluoro-4-(5-nitro-2-oxo-3-trifluoromethyl-2H-pyridin- 

1- yl)-phenyl] -amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{ [4-(5-amino-6- 
oxo-6H-[3,4']bipyridinyl-l -yl)-2-fluoro-phenyl]-amide} 1 -[(5-chloro-pyridin-2- 
yl)-amide]; 

25 (2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(5-chloro-3- 

nitro-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl] -amide} l-[(5-chloro-pyridin-2-yl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{ [4-(3-carbamoyl- 

2- oxo-5-trifluoromethyl-2H-pyridin-l -yl)-2-fluoro-phenyl]-amide} 1 -[(5-chloro- 
30 pyridin-2-yl)-amide]; 



WO 03/045912 



PCT/IB02/04757 



-372- 

(2R,4R)-5-Bromo-l-(4- { [ 1 -(5-chloro-pyridin-2-ylcarbamoyl)-4-methox 
pyrrolidine-2-carbonyl] -amino } -3-fluoro-phenyl)-2-oxo- 1 ,2-dihydro-pyridine-3- 
carboxylic acid isobutyl ester; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(3-chloro-2- 
5 oxo-5-trifluoromethyl-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro- 
pyridin-2-yl)-amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2-{[4-(3-bromo-5- 
chloro-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl] -amide } 1 - [(5-chloro-pyridin-2- 
yl)-amide]; 

10 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(5-bromo-3- 

nitro-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro-pyridin-2-yl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-nitro-2-oxo-5-trifluoromethyl-2H-pyridin- 
15 1 -yl)-phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(5-methyl-3-nitro-2-oxo-2H-pyridin- 1 -yl)- 
phenyl] -amide}; 

(2R ? 4R)-5-Chloro- 1 -(4- { [ 1 -(5-chloro-pyridin-2-ylcarbamoyl)-4-methoxy- 
20 pyrrolidine-2-carbonyl]-amino } -3-fluoro-phenyl)-2-oxo- 1 ,2-dihydro-pyridine-3- 
carboxylic acid methyl ester; 

(2R,4R)-5-Chloro- 1 -(4- { [ 1 -(5-chloro-pyri din-2-ylcarbamoyl)-4-methoxy- 
pyrrolidine-2-carbonyl]-amino}-3-fluoro-phenyl)-2-oxo-l,2-dihydro-pyridine-3- 
carboxylic acid; 

25 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [4-(4-benzyloxy- 

2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl] -amide } 1 -[(5-chloro-pyridin-2-yl)- 
amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{[4-(4-amino-5- 
fluoro-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro-pyridin-2- 
30 yl)-amide]; 
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(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin~2-yl)-amide] 2-{[2-fluoro-4-(5-nitro-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R 9 4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
5 pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(6-methyl-3-oxo-3H-isoquinolin-2-yl)- 
phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(4-methyl-5-nitro-2-oxo-2H-pyridin- 1 -yl)- 
phenyl]-amide}; 

1 0 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(5- 

acetylamino-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]-amide } 1 -[(5-chloro- 

pyridin-2-yl)-amide] ; 

(2R ) 4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2-{ [2-fluoro-4-( l-oxo-lH-isoquinolin-2-yl)-phenyl] -amide } ; 
1 5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(4-amino-2- 

oxo-2H-pyridin-l -yl)-2-fluoro-phenyl]-amide } 1 -[(5-chloro-pyridin-2-yl)-amide] ; 
(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide] 2-{[2-fluoro-4-(6-oxo-6H-[3,4 , ]bipyridinyl-l-yl)-phenyl]- 

amide}; 

20 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)~amide] 2-{ [2-fluoro-4-(3-oxo-3H-isoquinolin-2-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2-{ [4-(4-bromo-2- 
oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]-amide } 1 -[(5-chloro-pyridin-2-yl)-amide] ; 
(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
25 pyridin-2-yl)-amide] 2-{[2-fluoro-4-(4-oxo-4H-furo[3,2-c]pyridin-5-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(l-oxo-lH-[2,6]naphthyridin-2-yl)-phenyl]- 
amide}; 

30 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(5-bromo-2- 

oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl] -amide } 1 -[(5-chloro-pyridin-2-yl)-amide] ; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2- { [2-fluoro-4-(4-oxo-4H-thieno[3,2-c]pyridin-5-yl)- 
phenyl] -amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
5 pyiidin-2-yl)-amide] 2- { [2-fluoro-4-(4-oxo-l ,4-dihydro-imidazo[4,5-c]pyridin-5- 
yl)-phenyl]-amide } ; 

4,5-Dihydro-pyrazole-l ,5-dicarboxylic acid 1 -[(4-chloro-phenyl) -amide] 
5-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 

3-HydroxymethyI-4,5-dihydro~pyrazole-l,5-dicarboxylic acid l-[(4- 
10 chloro-phenyl)-amide] 5-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl] -amide} ; 

5-Methyl-4,5-dihydro-pyrazole-l,5-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 5-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 

3-Methoxymethyl-4,5-dihydro-pyrazole-l,5-dicarboxylic acid l-[(4- 
chloro-phenyl)-amide] 5-{ [2-fluoro-4~(2-oxo-2H-pyridin-l-yl)-phenyl] -amide} ; 
15 4,5-Dihydro-pyrazole-l, 5-dicarboxylic acid l-[(5-chloro-pyridin-2-yl)- 

amide] 5-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

3-Hydroxymethyl-4,5-dihydro-pyrazole-l,5-dicarboxylic acid l-[(5- 
chloro-pyridin-2-yl)-amide] 5- { [2-fluoro-4-(2-oxo-2H-pyridin- l-yl)-phenyl]- 
amide}; 

20 5-Methyl-4,5-dihydro-pyrazole- 1 ,5-dicarboxylic acid l-[(5-chloro-pyridin- 

2-yl)-amide] 5-{[2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

3-Methoxymethyl-4,5-dihydro-pyrazole-l,5-dicarboxylic acid l-[(5- 
chloro-pyridin-2-yl)-amide] 5-{[2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

25 4,5-Dihydro-pyrazole-l, 5-dicarboxylic acid l-[(4-chloro-phenyl)-amide] 

5-{ [4-(2-methyl-thiazol-4-yl)-phenyl] -amide} ; 

(2R,4R)-4-Methoxy-2-methyl-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4- 
chloro-phenyl)-amide] 2- { [2-fluoro-4-(2-oxc>piperidin- 1 -yl)-phenyl]-amide } ; 
(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
30 phenyl)-amide] 2-[(3,4,5,6-tetrahydro-2H-[l ? 4 , ]bipyridinyl-4-ylmethyl)-amide]; 
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(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)~amide] 2-{[4-(2-dimethylaminomethyl-imidazol-l-yl)-2-fluoro-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2~dicarboxylic acid 2-{ [2-chloro-4-(2- 
5 oxo-2H-pyridin-l-yl)-phenyl]-amide}l-[(4-chloro-phenyl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [2-chloro-4-(2- 
oxo-2H-pyridin- 1 -yl)-phenyl] -amide } 1 - [(5-chloro-pyridin-2-yl)-amide] ; 

(2R,4R)-4-Methyl-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 
amide] 2~{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 
10 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2- { [2-fluoro-4-(2-methylamino-imidazol- 1 -yl)-phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-isopropyl-imidazol-l-yl)-phenyl] -amide} ; 
(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
15 phenyl)-amide] 2-{ [4-(2-ethyl-imidazol-l-yl)-2-fiuoro-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{ [4-(2-ethyl-imidazol-l-yl)-2-fluoro-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ? 2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(2-isopropyl-imidazol- 1 -yl)-phenyl] -amide } ; 
20 (2R,4R)-2-Ethyl-4-methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4- 

chloro-phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl] -amide} ; 

4-Methoxy-2-methoxymethyl -pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4- 
chloro-phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl]-amide } ; 
2-Hydroxy methyl -4-methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4- 
25 chloro-phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 

{l-(4-Chloro-phenylcarbamoyl)-2-[2-fluoro-4-(2-oxo-piperidin-l-yl)- 
phenylcarbamoyl]-4-methoxy-pyrrolidin-2-yl} -acetic acid methyl ester; 

{ 1 -(4-Chloro-phenylcarbamoyl)-2-[2-fluoro-4-(2-oxo-piperidin- 1 -yl)- 
phenylcarbamoyl]-4-methoxy-pyrrolidin-2-yl } -acetic acid; 
30 4-Hydroxymethyl-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 

amide] 2- { [2-fluoro-4-(2-oxo-piperidin- 1 -yl)-phenyl]-amide } ; 
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{ i -(4-Chloro-phenylcarbamoyl)-5-[2-fluoro-4-(2-oxo-piperidin- 1 -yl> 
phenylcarbamoyl]-pyrrolidin-3-yl }-acetic acid; 

{ 1 -(4-Chloro-phenylcarbamoyl)-5-[2-fluoro-4-(2-oxo-piperidin- 1 -yl)- 
phenylcarbamoyl] -pyrrol idin-3-yl} -acetic acid methyl ester; 
5 (2R,4R)-4-Ethyl-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro-phenyl)- 

amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Isopropyl -pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridin- l-yl)-phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
10 phenyl)-amide] 2-{[2-fluoro-4-(3-fluoro-2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-fluoro-2-oxo-2H-pyridiii-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 2- { [4-(3-chloro-2- 
1 5 oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl] -amide } 1 - [(5-chloro-pyridin-2-yl)-amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 2- { [4-(3-chloro-2- 
oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl] -amide } 1 - [(4-chloro-phenyl)-amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{[4-(3-bromo-2- 
oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(4-chloro-phenyl)-amide]; 
20 (2R,4R)-4-Methoxy-pyrroli dine- 1 ,2-dicarboxylic acid 2-{ [4-(3-brorno-2- 

oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]-amide} l-[(5-chloro-pyridin-2-yl)-amide]; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(3-iodo-2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 
(2R,4R)~4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
25 pyridin-2-yl)-amide] 2-{[2-fluoro-4-(3-iodo-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-ch!oro- 
pyridin-2-yl)-amide] 2-{[4-(3-ethyl-2-oxo-2H-pyridin-l-yl)-2-fluoro-phenyl]- 
amide}; and 

30 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2- { [4-(3-ethyl-2-oxo-2H-pyridin- 1 -yl)-2-fluoro-phenyl]-amide; 
a pharmaceutically acceptable salt thereof. 
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10. A compound which is: 

(2R,4R) 4-Methoxy-pyirolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide}; 
5 (2R,4R) 4-Ethoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro-phenyl)- 

amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl] -amide} ; 

(2R,4R) 4-Methoxy-pyrrolidine- 1,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(2-oxo-2H-pyridin- 1 -yl)-phenyl] -amide } ; 

(2R,4R) 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(5-chloro- 
10 pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 

(2R,4R) 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2-oxo-2H-[l,3 , ]bipyridinyl-6 , -yl)-amide]; 

(2R,4R) 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{[2-fluoro-4-(3-methoxy-2-oxo-2H-pyridin-l-yl)-phenyl]- 
15 amide}; 

(2R,4R) 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [4-(3-methyl-2-oxo-2H-pyridin-l-yl)-phenyl] -amide} ; 

(2R,4R) 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-methyl-imidazol-l-yl)-phenyl]-amide} ; 
20 (2R,4R) 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide] ; 

(2R,4R) 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [2-fluoro-4-(5-methyl-pyrazol- 1 -yl)-phenyl]-amide } ; 

(2R,4R) 4,5-Dihydro-pyrazole-l,5-dicarboxylic acid 1 - [(4-chloro-phenyl)- 
25 amide] 5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide] ; 

(2R,4R) 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(2-fluoro-4-pyrazol- 1 -yl-phenyl)-amide] ; 

(2R,4R) 4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(pyrrolidine-l -carbonyl)-phenyl] -amide} ; 
30 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-piperidin-l-yl)-phenyl]-amide} ; 
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(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl] -amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(5-chloro- 
pyridin-2-yl)-amide] 2-{[2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide); 
5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2- { [4-(3-methyl-2-oxo-2H-pyridin- 1 -yl)-phenyl]-amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(2-methyl-imidazol-l-yl)-phenyl]-amide} ; 
(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
10 phenyl)-amide] 2-[(2-oxo-2H-[l,3']bipyridinyl-6'-yl)-amide]; 

(2R,4R)-4-Ethoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 - [(4-chloro-phenyl)- 
amide] 2-{ [2-fluoro-4-(2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-[(4-dimethylcarbamoyl-2-fluoro-phenyl)-amide] ; 
1 5 (2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 

phenyl)-amide] 2-{ [2-fluoro-4-(5-methyl-pyrazol- l-yl)-phenyl] -amide } ; 

5-Methyl-4,5-dihydro-pyrazole- 1 ,5-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 5-[(3-fluoro-2'-sulfamoyl-biphenyl-4-yl)-amide] ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2-{ [2-fluoro-4-(4-methyl-2-oxo-2H-pyridin-l-yl)-phenyl]-amide}; 
(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(3-methyl-2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid 2-{ [2-chloro-4-(2- 
oxo-2H-pyridin-l-yl)-phenyl] -amide} l-[(4-chloro-phenyl)-amide]; 
25 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2-{ [2-methyl-4-(2-oxo-2H-pyridin- l-yl)-phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(6-methyl-2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 
(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
30 pyridin-2-yl)-amide] 2-{ [2-fluoro-4-(3-methyl-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 
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pyridin-2-yl)-amide] 2-{[2-fluoro-4-(5-methyl-2-oxo-2H-pyridin-l-yl)-phenyl]- 
amide}; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(5-methyl-2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 
5 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(5-chloro- 

pyridin-2-yl)-amide]2-{[2-fluoro-4-(4-methyl-2-oxo-2H-pyridin-l-yl)-phenyl]- 

amide; 

(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [4-(2,5-dihydrom-pyyrole- 1 -carbonyl)-2-fluoro-phenyl- 
10 amide}; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid 1 -[(4-chloro- 
phenyl)-amide] 2- { [4-(2,5-dihydrom-pyyrole- 1 -carbonyl)-phenyl-amide } 

(2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2- { [4-(2-methyl-5-oxo-pyrrolidin- 1 -yl)-phenyl] -amide } ; 
15 (2R,4R)-4-Methoxy-pyrrolidine-l,2-dicarboxylic acid l-[(4-chloro- 

phenyl)-amide] 2- { [4-(2,5-dihydro-pyrrole- 1 -carbonyl)-phenyl] -amide } ; 

(2R,4R)-4-Methoxy-pyrrolidine- 1 ,2-dicarboxylic acid l-[(4-chloro- 
phenyl)-amide] 2-{ [2-fluoro-4-(4-methyl-2-oxo-2H-pyridin-l-yl)-phenyl]-amide} ; 
(2R,4R)-4-Methoxy-pyrrolidine-l ,2-dicarboxylic acid l-[(4-chloro- 
20 phenyl)-amide] 2- { [4-(2,5-dihydro-pyrrole- 1 -carbonyl)-2-fluoro-phenyl] -amide } ; 
or a pharmaceutical^ acceptable salt thereof. 

11. A pharmaceutical composition comprising a compound of formula I 




25 I 

or a pharmaceutical^ acceptable salt thereof wherein: 
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A is aryl or substituted aryl or monocyclic heteroaryl or substituted 
monocyclic heteroaryl; 

O O 
B is -NH— C— (Ci-C 6 )alkyl, -NH — C— (C 3 -C 7 )cycloalkyl -NH(Ci- 
o 

C 6 )alkanoyl, ^"^R 1 , (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )heterocycloalkyl, (C 4 - 
5 C 7 )cycloalkenyl, (C 4 -C 7 )heterocycloalkenyl, aryl, or heteroaryl, any of which may 
be optionally substituted; 

C is phenyl or heteroaryl, wherein phenyl or heteroaryl is optionally 
substituted with one or more substituents selected from halogen, hydroxy, - 
CO2R 2 , -COR 2 , -CONR 2 R 2 \ alkoxy, alkyl, -CN, haloalkyl, amino, alkylamino, 

10 amidino, amido, or sulfonamido; 

G is H, halo, (Ci-C 6 )alkyl, halo(d-C 6 )alkyl, hydroxy(d-C 6 )alkyl, 
-CH 2 0-(d-C 6 )alkyl, -CH 2 -C0 2 (C 1 -C 6 )alkyl, -CH 2 -CONH 2 , or -CH 2 -CONH(d- 
QOalkyl; 

Wl is a saturated or unsaturated, substituted or unsubstituted hydrocarbon 
15 chain or hydrocarbon-heteroatom chain having from 2 to 6 atoms, wherein * 
connects the nitrogen atom at position 1 to the carbon atom at position 2 to form a 
four to eight membered ring; 

R 1 is (d-C 6 )alkoxy, (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )heterocycloalkyl, (C 4 - 
C 7 )cycloalkenyl, (C 4 -C 7 )heterocycloalkenyl, aryl, monocyclic heteroaryl, or - 

20 NR 3 R 4 ; 

R 2 and R 2 ' are each independently H or (d-C 6 )alkyl; and 
R 3 and R 4 are each independently H, (d-Q)alkyl, aralkyl, aryl, 
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -S02alkyl, or joined 
together to form a saturated or unsaturated 3 to 7 membered ring; 
25 admixed with a carrier, diluent, or excipient. 
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12. A method for preventing or treating acute, subacute, and chronic 
thrombotic disorder in a mammal comprising administering to a mammal in need 
thereof a therapeutically effective amount of a compound of claim 1 . 

5 13. The method of claim 10, wherein the acute, subacute, and chromic 
thrombotic disorder is venous thrombosis, arterial thrombosis, pulmonary 
embolism, myocardial infarction, cerebral infarction, restenosis, cancer, angina, 
diabetes, atrial fibrillation, or heart failure. 

10 14. A method for inhibiting Factor Xa in a mammal, comprising administering 
to a mammal in need of Factor Xa inhibition a Factor Xa inhibition amount of a 
compound of claim 1. 

15. A process for preparing a compound of Formula I: 

15 




I 



or a pharmaceutically acceptable salt thereof wherein: 
20 A is aryl or substituted aryl or monocyclic heteroaryl or substituted 

monocyclic heteroaryl; 

O O 
B is -NH— C— (Ci-C 6 )alkyl, -NH — C— (C 3 -C 7 )cycloalkyl, -NH(Ci- 
o 

I 

C 6 )alkanoyl, ^^r 1 , (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )heterocycloalkyl, (C 4 - 
C 7 )cycloalkenyl, (C 4 -C 7 )heterocycloalkenyl, aryl, or heteroaryl, any of which may 
25 be optionally substituted by halo, (Ci-C 6 )alkyl, or halo(Ci-C 6 )alkyl, (d- 
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C6)alkoxy, -CN, haloalkyl, amino, alkylamino, amidino, amido, or sulfonamide; 

C is phenyl or heteroaryl, wherein phenyl or heteroaryl is optionally 
substituted with one or more substituents selected from halogen, hydroxy, - 
CO2R 2 , -COR 2 , -CONR 2 R 2 ', alkoxy, alkyl, -CN, haloalkyl, amino, alkylamino, 

5 amidino, amido, or sulfonamido; 

G is H, halo, (Ci-C 6 )alkyl, halo(Ci-C 6 )alkyl, hydroxy(Ci-C 6 )alkyl, 
-CH 2 0-(Ci-C 6 )alkyl, -CH 2 -C0 2 (Q-C 6 )alkyl, -CH 2 -NR2R2\ or -CH 2 - 
CONH(C r C 6 )alkyl; 

Wl is a saturated or unsaturated, substituted or unsubstituted hydrocarbon 

10 chain or hydrocarbon-heteroatom chain having from 2 to 6 atoms, wherein 

connects the nitrogen atom at position 1 to the carbon atom at position 2 to form a 
four to eight membered ring; 

R 1 is (Ci-C 6 )alkoxy, (C 3 -C 7 )cycloalkyl, (C 3 -C 7 )heterocycloalkyl, (C 4 - 
C 7 )cycloalkenyl, (C 4 -C 7 )heterocycloalkenyl, aryl, monocyclic heteroaryl, or - 
15 NR3r4 ; 

R 2 and R 2 ' are each independently H or (Ci-C6)alkyl; and 

R 3 and R 4 are each independently H, (Ci-C6)alkyl, aralkyl, aryl, 
monocyclic heteroaryl, alkoxycarbonyl, aralkoxycarbonyl, -S02alkyl, or joined 

together to form a saturated or unsaturated 3 to 7 membered ring; 
20 comprising: 

(a) reacting an amino acid of formula IA 



1 

W 




25 

with a reagent capable of placing a protecting group P 1 on the amino 
group of an amino acid to form a protected amino acid given by formula IB: 
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■OH 



O 



IB 



wherein is a protecting group and is the same as defined above; 



(b) converting the acid moiety in the compound of formula IB to a acid 



halide; 



10 (c) reacting the acid halide with a haloaniline or a haloamino- 

heterocycle to form a compound having formula IC: 



Pi 



W 1 

/WG H 
N M 




v 



15 



o o 

IC 

wherein Zi is a halogen and A is as defined above; 



V 



21 



(d) coupling the compound of formula IC with a compound H-B to 
give a compound having formula ID: 



20 
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(e) removing the protecting group from Compound ID and reacting 
the resulting acid moiety with a C-isocyanate to form a compound of the 
invention. 
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